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ABSTRACT

This investigation represented a continued parimeisetween Oregon Department of
Fish and Wildlife and the City of Portland identifyg fish distribution and abundance, and
monitoring stream condition using an index of maktegrity. From April 2008 through
February 2009, we used backpack electrofishingiigcies in the four City of Portland
drainages Fanno Creek, Johnson Creek Watershedy ild Stephens creeks. Over 95% of the
total aquatic animals identified in our catch wioen three families, sculpin (family Cottidae;
55.2%), minnows (family Cyprinidae; 35.0%), and iRasalmon and trout (family Salmonidae;
4.8%). Catch was predominated by sculpin durintng64.8%) and summer (68.4%) while
minnows predominated in fall (58.1%) and winter.({#%). Salmon and trout were present every
season with 3.5% to 5.1% spring through fall, av®®during winter. Numbers of animals
captured decreased spring to winter in three ofdbedrainages. Most of the fish captured
were small (<100 mm; <3.9 inches fork length) ingd. Sculpin appeared to use pooled and
fast water hydrologic unit types (49% and 47%, eesipely). Minnows preferred pools (82%)
over the other two hydrologic unit types. Salmericd a higher overall percentage capture in
pools than fast water and glide habitats (66, 8d, &6, respectively). Calculations of fish per
estimated hydrologic units available in the entegach contradicted the percentage findings for
both sculpin and Pacific salmon and trout thus estigg different pattern in distribution among
hydrologic unit types, especially glides. On agerastream conditions in City of Portland were
marginally impaired, and no reach achieved thedsghanking of acceptable impairment.
Future monitoring in the region could be enhancgtbbusing on assessing at a watershed level.
Improving the power to detect slow recovery co@duire increasing the number of sites
sampled, and by decreasing the duration betweeplsapevents. A continued commitment to
evaluate aquatic assemblages should inform ourrstasheling of aquatic ecosystem condition in
urban streams while assuring effective managenfdigioand wildlife in the region.



INTRODUCTION

Understanding seasonal use and distribution ofessygecies or a community of animals
is of interest in managing aquatic resources. rdieiofor ecological descriptors to be relevant
they should include comprehensive seasonal cover@agss the entire ecosystem of interest
(Kwak and Peterson 2007). However, seasonal vamiaan profoundly influence an
assemblage in open water bodies (e.g., streamglsdpestuaries) where animals move freely
among habitats. With this in mind, variation mayrbore pronounced when collecting a mix of
animals that exhibit different life history charagstics, growth, and survival. Characterizing an
assemblage both seasonally and spatially may teadetter understanding of the dynamics of
the measured group of animals, and guide managaergpiementing effective policy in a region.

Many efforts to restore aquatic ecosystems in thief@bia River ecoregion revolve
around recovering distinct populations of PaciiimeonOncorhynchus sp@and steelhea®.
mykissthat are managed by Endangered Species Act (EEg#siation. Of the six anadromous
species of Pacific salmon and steelhead knowndstuieams in the Columbia River ecoregion
(NOAA Fisheries 2009), four have been regularlyasted in sampling activities in the Portland
Metropolitan area (Farr and Ward 1993; Friesen.&2®7). Characterizing the distribution and
habitat associations of each species involves ateuaneasurement of their presence in localized
habitats. Although there is little doubt thatsall ESA listed species utilize the lower Columbia
River as a migratory corridor, both as adults mng to spawn (FPC 2009a) and as juveniles
moving seaward (FPC 2009b), rigorous sampling éslad to fully understand the ecological
importance of this system for Pacific salmon amelétead.

The Federal Water Pollution Act of 1972 (Clean Wa#tet; 33 U.S.C. § 1251 et seq.)
identified a need to restore and maintain the chalnphysical, and biologic integrity of the
Nation’s water. In response to this legislatioayiK(1981) developed a method for indicating
stream condition using fish metrics. Continuedingsfound that this approach could be applied
broadly, and worked best when seasonal variatisreduced by conducting sampling during
summer flow conditions (Karr et al. 1987). Additadly, modifications that accounted for
regional differences in species composition ant\igorously test the reliability and
repeatability of metrics enhanced the dependalioityise as a long term monitoring tool
(Hughes et al 1998; Fore 2003; Hughes et al. 20G#ntinued monitoring by regularly
measuring responses related to aquatic disturbagcgres an understanding of a minimally
disturbed condition (Hughes 1995; Mebane et al3200 his information establishes a standard
(baseline or reference condition) for what showddekpected in an ecosystem if left to function
undisturbed. This idea of integrating ecologiaaisideration based on each species found in a
population has been broadly applied in regular meooimg and managing aquatic resources (EPA
2007; OWEB 2007; ODFW 2009a). Understanding thepmsition of the aquatic assemblage
can provide the insight needed for constructingustirdimensional assessment of stream
condition, and formulating actions for restoringétionality of aquatic resources in disturbed
areas.

The City of Portland, in continued partnership wiitregon Department of Fish and
Wildlife (ODFW), looked to add to existing fish ¢lidution and abundance information in
streams that flow through city boundaries whichgag of the Columbia River ecoregion. This



investigation, in part, responded to policies mettl in the City of Portland Watershed
Management Plan (City of Portland 2005), the feldenalangered Species Act of 1973 (ESA; 16
U.S.C. § 1531 et seq.), and the Comprehensive &mwiental Response, Compensation, and
Liability Act of 1980 (CERCLA-Superfund; 42 U.S.€.9601 et seq.). The goal of our study
was to expand on existing knowledge related tatigen, distribution, and habitat associations
of fish populations in streams within the Portlaity boundaries. The primary objective of this
effort was to identify and evaluate the relativematance, distribution, and use of hydrological
unit types by fish species in Portland area strea@@amount to this effort was a description of
the extent of use of Portland streams by ESA liBtadfic salmon species. Information obtained
through this work should enhance coordination betwjarisdictions involved in the protection

of ESA listed and Oregon sensitive species whitwigiing insight for restoring stream condition
throughout the area.

STUDY AREA

The City of Portland encompasses 376.5 kid5 mile$) in Northwest Oregon including
the area around the confluence of the Willamette@olumbia rivers. Since the naming of the
clearing after the best 2 out of 3 flips of Frarfeettygrove’s penny around 1843, Portland has
grown to become the largest city in the state ¢omig an estimated 575,930 people (Proehl,
2009). The City is in the Marine west coast cliemabne; characterized by mild—cold and very
moist winters generally between 3-8 (37—46 F) in January, and warm summers averdglrg
27 C (58-81F) in July. Atmospheric temperatures are generadlymest during July—August
(record high 1981, 4Z; 107 F), and coldest during December—February (recoxdl®50, -

19 C; -3 F). Average annual precipitation, primarily in tfieem of rain, is 922 mm (36.3
inches), which typically is measurable over 152sdegch year (NOAA 2009). Water makes up
approximately 8% of the total surface area thatinae to provide important habitats for many
of the aquatic animals known to occur in the Stdtke City of Portland is part of the larger
Oregon Department of Fish and Wildlife North Willatte Watershed District that encompasses
lower Willamette River tributaries that flow frorhd east facing slopes of the Coast Range and
the west facing slopes of the Cascade Range threighh counties. Although the number of
streams that sustain fish in the North Willamettat®¥shed District is large, this effort focused
on four primary drainages within the City of Ponideboundaries; Fanno Creek, Johnson Creek
Watershed, Miller Creek and Stephens Creek (Fifjure

Fanno Creek is located, in part, within the CityPairtland boundaries and drains south
southwest to the Tualatin River. Fanno Creek @génoriginates from the southern end of the
Tualatin Mountains near Council Crest 323 m (1,@64bove sea level (a.s.1.), and is composed
of an area just over 81.6 Krt81.5 mf; USGS 2009a). Annual daily mean discharge for the
period of record 1994, 1995, and 2001-2008 wasdssivt.0 and 1.8 #s (33.7 and 63.4 cfs)
with maximum discharge of 30.9%m (1,090 cfs) and minimum of 0.034® (1 cfs). Fanno
Creek headwater originates from the southwest sd@entinel Peak 180 m (590 ft) a.s.1., and
flows westward adjacent to Beaverton-Hillsdale kigl. The drainage area above Fd/enue
is comprised of 6.14 kf(2.37 mf), with an annual daily mean discharge for thequedf
record 1990—2007 between 0.06 and 0.2 (2.0 and 6.7 cfs) with maximum discharge of 20.8
m®/s (733 cfs) and minimum of <0.01*m (0.01 cfs). The headwaters of Vermont Creek are
near Gabriel Park with a peak elevation 143 m @7&.s.l., and Woods Creek originates in the



Drainages Sampled in Fish Tributary Study
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Figure 1. Map showing an overview of stream drg@sain the City of Portland boundaries where backmdectrofishing surveys
were conducted to identify seasonal fish abunddrstecomposition, fish distribution, and an asssmst of overall stream condition
during 2008-2009.



area of Woods Park with a peak elevation of 18B13 (ft.) a.s.l. Land uses around these creeks
are primarily urban residential and light commérciaish passage in upper Fanno Creek is
hampered downstream of the Portland City boundgry tulvert structure that has an unknown
blockage status to anadromous fishes (ODFW 2009b).

Johnson Creek Watershed is found, in part, withen@ity of Portland boundaries and
drains west to its confluence with the WillametigdR through the cities of Gresham, Portland,
and Milwaukie and parts of Clackamas and Multnom@imties. Johnson Creek originates near
the town of Cottrell (229 m; 750 ft a.s.l.), ancc@amposed of an area just over 135.5 k&2.3
mi% USGS 2009c) Annual daily mean discharge at the Milport roadigei for the period of
record (1990—2007) was between 1.5 and £/ (64.5 and 149.1 cfs) with maximum discharge
of 61.4 mi/s (2,170 cfs) and minimum of 0.3%% (10 cfs). The areas of Johnson Creek
watershed that this investigation focused on inetl@rystal Springs, Johnson, Kelley, and
Mitchell creeks (Figure 1). Crystal Springs Creeiginates just upstream of Reed College Lake
(54.9 m; 180 ft a.s.l.) and descends 3.4 km (2lg&gnto its confluence with Johnson Creek near
Johnson Creek Park. We sampled the main stemhosda Creek from the mouth upstream
20.7 km (11.9 miles) to the 19Gtreet bridge crossing (87.2 m; 286 ft a.s.|.ill&y Creek
originates at 229.8 m (754 ft. a.s.l.) near Plea¥atiey, and terminates approximately 6.2 km
(3.8 miles) downstream at the foot of Powell Buigar Sycamore. Mitchell Creek, a tributary to
Kelley Creek, originates in the foothills east apihy Valley (160.6 m; 527 ft a.s.l.) and flows
2.5 km (1.6 miles) through Pleasant Valley to itsuth. Land use in this watershed includes
urban industrial, agricultural, urban and ruraldestial settings. Fish passage in Johnson Creek
Watershed may be impeded by a falls at TidemansbyhNatural Area as well as culverts and
dams with unknown blockage status within the staicha (ODFW 2009b).

Miller Creek flows from the eastern facing slopéshe Tualatin Mountains 3.1 km (1.9
miles) to it's confluence with Multnomah Channd#liller Creek headwaters are over 246.8m
(810 ft) a.s.l. with an additional tributary origiting at 280.1 m (919 ft) a.s.l. and adding an
additional 1.7 km (1.1 miles) of wetted linear lém¢p the drainage. Steep terrain characterizes
most of the drainage. A culvert at the railroaolssing is considered a barrier with unknown
status to fish passage (ODFW 2009Db).

Stephens Creek flows 3 km (1.9 miles) east fronSibietheastern slopes of the Tualatin
Mountains, and is a relatively small drainage whdebps from 146.3 m (480 ft) a.s.l. at the
headwaters near Wilson High School to its moutinwie Willamette River. The stream has
been fragmented by a road system with a culveridvaat Macadam Avenue and again where it
intersects with Interstate 5. In addition there tavo unnamed tributaries that add another 1.5
km (0.9 miles) of wetted linear length to the créekn relatively steep terrain. The culvert at
Macadam Avenue is defined as being a barrier watmawn status to fish passage (ODFW
2009Db).

Several native fish families of interest are kndenhabit the survey areas. Salmonid
species at risk include Chinook salm@ncorhynchus tshawytscheoho salmoi®. kisutch
anadromous and resident cutthroat ti@utlarki clarki and steelhead (anadromous) or rainbow
trout (resident)D. mykiss Previous studies have indicated that these sattamse many of the
streams in the Portland Metropolitan Area (Ward5t3iesen and Zimmerman 1999; Tinus et



al. 2003), and still may be present in many Podlsineams. In addition, chum salmon O. keta
may have occupied at least some areas in the Miilexrmette River, but their overall use of
Portland area streams have not been well documéneesional communication Todd Alsbury;
ODFW Willamette Watershed District Biologist). Tent sculpinCottus rhotheusa native

cottid, is a highly responsive indicator of degmhdenditions. In the greater Portland area, they
have only been found in relatively undisturbed hescof a few streams.

Between 2001 and 2003, ODFW conducted fish suriregge City of Portland streams
(Tinus et al. 2003) of which seven (Balch, Cry8ptings, Johnson, Kelley, Miller, Stephens,
and Tyron creeks) contained fish representing frfllies and two (Doane and Saltzman creeks)
contained no fish. Data from this work were usedreate an index of biotic integrity following
methods developed for Willamette River ecoregiondhkks et al. 1998). To supplement data
collected during the earlier investigation, we cactéd sampling within similar areas of Johnson
Creek Watershed (Crystal Springs, Johnson and Ketkeks), Miller Creek, and Stephens
Creek. Not all study streams in the earlier stwaye revisited; either because they did not
contain fish or they had passage issues that iregdisth composition in unknown ways. In
addition, new information was collected in Fanneék drainage (Fanno, Vermont, Woods
creeks), and Mitchell Creek, a smaller order tidoyin Johnson Creek watershed. Data
collected will be used to help inform and priortirabitat restoration work while determining
the suitability level of these urban streams fqrmrting listed salmonids.

METHODS

This work was designed to complement earlier ingatbns in urban streams of the
lower Willamette River drainage (Ward 1995; Frieaad Zimmerman 1999; Tinus et al. 2003).
Modifications to the earlier study approach (Tietsl. 2003) were requested by City of
Portland Bureau of Environmental Services (BESS gt@or to sampling. These changes
involved 1) not sampling in streams that did nattam fish in the earlier study, 2) eliminating
streams that were thought to have passage batersnay introduce unknown bias related to
fish composition, 3) increasing the number andtlernd reaches surveyed in Johnson Creek
drainage to parallel Tyron Creek study (Hudson.2@08), and 4) introducing new streams to
the study. Given these changes, we only descriddationships between and among these other
studies findings when the sites sampled did nd¢dih location or length (e.g. reaches used for
Index of Biotic Integrity).

We used electrofishing techniques (Reynolds 1996ptlect fish in Portland area
streams. Collections generally occurred betweam&nd 5 pm Monday through Friday. Upon
our first visit to a reach, we marked downstreatar{sand upstream (end) locations with GPS
coordinates and flagging to assure consistencgnmping coverage through the course of the
investigation. Water temperature (to the nearest)land conductivity (S/cm) were measured
daily upon arrival at each site. This informatieas used by field personnel to assure
conformity with scientific collection permits andidelines in waters containing salmonids listed
under the Endangered Species Act (NOAA Fisheri@®R0Block nets were secured at the
downstream and upstream ends of the reach premtaring the stream to sample. We avoided
surveying a reach when 1) water temperatures wghe18 C (64 F), 2) during high flow
events, or 3) when visibility was hindered by tdriiater conditions. Electrofishing equipment



was set on direct current (DC) with the lowest gaesvoltage needed to effectively immobilize
fish (most often 200 volts). Voltage adjustmentsavgenerally completed within the first 10
meters of the first pass of each reach, and weaeezl for subsequent passes in the reach.

Catch was enumerated by species and rearing typavilog each pass. For non-
salmonid species, we measured the fork length ésearmm) of up to 20 fish per species
captured. Salmonids were anesthetized in a basbhaitim bicarbonate (525mg/10 L water; 0.02
ounces/2.6 gal) to minimize handling stress. Wesuesl the fork length (nearest 1 mm) of each
salmonid captured. In addition, a tissue samaetigd fin clip) was collected from a subset of
fish captured during each season (not to exceeda@)preserved in a vial containing 70%
denatured alcohol (v/v) for delivery to City of Band staff for future genetic analysis.
Anesthetized fish were allowed to recover in aratieet container before being released.

Given the difficulty surrounding visually distingiing juvenile steelhead (anadromous)
and rainbow trout (resident) we refer to both hfstory types out of convenience using the
common name “steelhead”. We do not mean to infidy We presume every observation of this
species represented the anadromous life histong séme is true for cutthroat trout, hereafter
referred to using the common name “cutthroat”, simould not be interpreted to mean that every
observation of this species represented the reslifiehistory.

Seasonal Fish Assemblage and Abundance

Multiple pass electrofishing catch from continustieam reaches was used to
characterize fish assemblage by drainage (Appdridixres A-1 through A-12), and to estimate
fish abundance during spring, summer, fall, andevir2008-2009. We defined each season
using equinox or solstice dates (USNO 2008). Wepbed 100m (328.1 ft.) reach lengths in
Fanno (Fanno, Vermont and Woods creeks), Milled, &tephens drainages; while 200 m (656.2
ft.) reach lengths were used in Johnson Creek algaifCrystal Springs, main-stem Johnson,
Kelley, and Mitchell creeks). Upon our first vigit each reach we measured the specified meter
distance using a Rolatapd00 series measuring wheel. GPS coordinates weoeded and
flagging was secured in plain view at the start @nd points of each reach (Appendix Table 1).
This was done to assure the consistency of samaiimang seasons. Reaches in Fanno Creek
drainage covered only the area within the City aftlRnd boundaries, and did not encompass the
entire stream length. Every third reach was sathpldohnson Creek drainage. Stephens Creek
only covered the lower 75 meters while Miller Creeksisted of the two reaches in the lower
200 meters of the stream. We revisited all reactaaspling continuous lengths of each during
all four seasons of the investigation. In ordeavoid spatial and temporal bias, we randomly
selected the order that we surveyed reaches darsegison.

We conducted up to three electrofishing passeg@aeh (Armour et al. 1983).
Subsequent passes were conducted whenever weethptitirer Chinook salmon, coho salmon,
cutthroat, steelhead. One or two-passes wereardgdf zero of the four salmonids were
captured during the sampling event. Fish were éxaanfor anomalies, and released
downstream of the lower block net prior to makinigliional passes.



We estimated the species specific population sizageach during spring, summer, fall
and winter using the depletion method describedippin (1956). Estimates were calculated
for each species encountered using the equatiom Déa Avyle and Hayward 1999)

N = CA , 1)
1- p°
where
N = estimated population size per reach of stream,
C = the total catch in sequence of catdhes
p = the probability fish escape capture, and
S = number of consecutive sample periods.

In order to calculatdl we calculateg using the equation

b9 _ Llt-1C
- —<\1= ' 2)
a - p°) c
where
g = catchability coefficient estimated from lineatationship of the catches,
t = sample period.

A 95% confidence interval was calculatedida 196,V (N ) where variance was calculated
using the equation

~ _ N(l' F)As)ﬁS
VIN )= . 3

We assumed that the proportion of the populatiorsarapled was relatively large, and that our
sampling did not reduce the population to a sipestoall for capture during subsequent passes.

To characterize fish composition in each drainagestandardized(l (calculated in
equation 1) as a percentage for each species tn@reguation

X
Xk

i=1,j=1

%N, = ( )- 100, 4)

where

%I\AIijk = standardized percent population abundancepkxriss captured at reagh

during seasok, and
Xy = population abundance for spediesptured at reaghduring seasok.



We used this information to graphically display tmenposition in the catch, and to portray
seasonal and site specific distribution within dnginage. A generalized description of native
and non-native origin was used to identify spec@mmposition in drainages each seasbark
lengths measured from known species were useddolage descriptive statistics, which were
summarized by drainage for each season.

Fish Presence in Summer Habitat Units

We conducted single pass electrofishing surveyietermine fish presences at or near
summer base flow in Fanno Creek, Johnson CreekrgVese (Crystal Springs, Johnson, Kelley,
and Mitchell creeks), Miller Creek, and StephensegBr Reaches were delineated by significant
landscape changes, major tributaries, or passagernsgMoore et al. 2002). We chose to
designate reaches by areas of similar land userrtithn fixed lengths (Appendix Table 2). This
provided a means to survey throughout an area ciesized by specific land use activities while
achieving adequate coverage in three differentdigdic unit types; fast water (e.g. riffles,
rapids, and cascades), glide, and pool. For #asan, reach lengths and hydrologic unit sizes
varied. Within each stream reach, we sampled 2Déach hydrologic unit type (Hankin and
Reeves 1988). For each hydrologic unit type iaaxih, we randomly selected one of the first
five units to serve as a starting point, and theneyed every fifth unit through the remainder of
the reach. No additional measurements of hal@&ttifes in hydrologic units were collected. In
cases when there were fewer than five of a spewyfitologic unit type in a reach we chose to
sample at least one unit. Whenever applicablesed the unit number we selected originally,
however if fewer units were found in the reach ampled the unit closest to the initially
selected number. Electrofishing was limited to pass through each designated hydrologic
unit. Block nets were stretched across the upsti@ad downstream end of each unit prior to
sampling to stop fish from moving in or out of tmgdrologic unit during sampling. Fish were
handled as described previously and released folpvecovery downstream of the lower block
net.

Catch was summarized by family for all City of Pamtd streams combined, and their
distribution among the three different hydrologiatuypes was summarized as a percentage of
the total individuals in a family identified in datype. In addition we estimated the number of
individuals per hydrologic unit type for each faynily dividing the combined count of
individuals in a family by the total number of hgtygic unit types sampled in all the creeks in
which the family was encountered. Fish compositibeach of the seven creeks was also
characterized. Although we sampled 20% of eachdiggdic unit type we did not quantify total
units of each type within a reach. Thus these data not used to identify actual pool to fast
water ratios in each reach, drainage, or watersiheddentify the presence of species-specific
differences in encounter frequencies among hydrolait types, reaches, or combinations of
the two variables, we conducted a two-way analykisariance (ANOVA) with hydrologic unit
type and reach as the main factors, and speci@blasking variable. Additionally, the presence
of statistically significant differences in encoenfrequencies among species, land use, or factor
combinations were assessed by conducting a twoANMVA where species and land use were
incorporated as independent variables. Prior &dyaes responses were ranked transformed to



stabilize variances (Conover and Iman 1981). @gtd were considered statistically significant
at =0.05.

Index of Biotic Integrity

We applied an index of biotic integrity to assessan conditions related to
anthropogenic disturbances within City of Portlatretams. We used catch data collected during
single-pass summer electrofishing surveys to gémeres for 12 metrics (Table 1) that
reliably predicted stream condition to three impent levels (Hughes et al. 1998). Only
summer base flow data were applied to the indecalmse stream conditions during the period
conformed to reference criteria used in the devala of the method (Karr et al. 1987; Hughes
and Gammon 1997). We did not calculate seasodakinf biotic integrity scores, as was done
in 2001 and 2002 (Tinus et al. 2003), becauseldrent problems associated with variability
among seasons (Karr et al. 1987). Doing so woale ed to uncertainties with repeatability
and reliability, and would have assumed an unrealisference condition for other seasons
(Hughes et al. 2005; Mebane et al. 2003).

Index scores were calculated using linear intetpia A maximum expected score for
each metric was identified. The actual count oceetage for a metric was divided by the

Table 1. Index of biotic integrity metrics usedstmre stream condition to three impairment
levels (Hughes 1998).

Raw values

Category, Stream Stream orders

Metric order 1 2and 3
Taxonomic richness

1) Number of native families 0-4 0-7

2) Number of native species 0-5 0-11
Habitat guilds

3) Number of native benthic species 0-3 0-7

4) Number of native water column species 0-2 0-4

5) Number of hider species 0-4 0-4

6) Number of sensitive species 0-2 0-5

7) Number of native nonguarding lithophil nesteecie$ 0-3 0-3

8) Percent tolerant individuals 10-0 10-0
Trophic guilds

9) Percent filter-feeding individuals 0-10 0-10

10) Percent omnivores 10-0 10-0
Individual health and abundance

11) Percent of target species that include luftkers 0-100 0-100

12) Percent of individuals with anomalies 2—0 2—-0

a) Species that create nests in gravel or smalkstsates to spawn.

b) Lunkers are relatively large individuals of fledowing species and sizes: prickly sculpin
(200 mm), torrent sculpin (100 mm), steelhead (@®9), cutthroat (250 mm), chiselmouth (300
mm), northern pikeminnow (300 mm), and largescatkesr (300 mm).



maximum score to generate a rate, and multiplie@ioyIndividual metric scores were summed
and the result was multiplied by a correction fa¢i®/12 metrics = 0.8333) to assure the score
did not exceed 100. The final score was categdtzsed on one of three qualitative
impairment levels that were derived from Hugheal e1998). A score50 was classified as
severely impaired, a score between 51 and 74 wasdared marginally impaired, and a score
>75 indicated an acceptable level of impairmentpdimment levels calculated for each reach
were thus directly comparable to impairment lewalgulated during summer base flow in the
same reaches during 2001 and 2002, which provioled €ursory assessment of stream
condition in these reaches among years.

RESULTS

During the course of the investigation we condu@®2 of the 256 scheduled multiple
pass electrofishing surveys, and 17 of the 19 @draingle pass surveys (Appendix Table 3).
We were not able to conduct four multiple pass eysvn Johnson Creek (reaches 4, 19, 43, and
73) during winter, because of high turbid flow caimhs. We were not able to conduct two
single pass surveys in Johnson Creek (reachesdLO0&@rduring summer base flow, due to
sampling restrictions associated with scientificnpigting requirements. As a result,
comparisons with previous years could not be géeerar these two reaches in 2008.
Information specific to each survey event can hmébin Appendix Table 3. We did not
measure the fork lengths of salmonid species cegtduring fall to minimize handling stress
and to conform to modified scientific permittingjterements.

Seasonal Fish Assemblage and Abundance

We identified 14 aquatic families in City of Porithstreams. Overall catch was
composed of one crustacean, three amphibians,@fighlfamilies that were made up of 1, 3,
30 species, respectively (Table 2). Sculpin (far@ibttidae), minnows (family Cyprinidae), and
Pacific salmon and trout made up 95.0% of all aquatimals identified in our catch (N =
39,313). Non-native aquatic animals (Table 2) anted for 0.5% (N = 186) of the total
individuals identified. Sculpin represented 55.@%= 21,707) of all aquatic animals captured,
with reticulate sculpirC. perplexusomprising 60.2% of the individuals encounterethii
family. We did not capture torrent sculpin in afythe streams we sampled during 2008-20009.
Minnows represented 35.0% (N = 13,775) of the tatplatic animals captured with redside
shinerRichardsonius balteatusomprising 64.6% of the individuals encounterethmfamily.
Salmon and trout represented 4.8% (N = 1,874)etdlal aquatic animals captured, with
cutthroat comprising 68.6% of the individuals enateued in the family. We did not capture
chum salmon in any of the streams we sampled d2®9§-2009.

Sculpin, minnow, and Pacific salmon and trout faesibredominated in each of the four
seasons we sampled with sculpin making up the bighercentage of the total seasonal catch in
spring and summer. Minnows made up the highesepéaige of the total seasonal catch in fall
and winter. Sculpin comprised 64.8, 68.4, 31.6 381@% of the total aquatic animals sampled
in spring, summer, fall and winter, respectiveBeticulate sculpin comprised 63.0, 67.2, 60.2,
and 66.9% of all sculpins identified in the fouasens, respectively. Minnows comprised 27.9,
23.8, 58.1 and 47.1% of the total aquatic animatsded in spring, summer, fall and winter,
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Table 2. Combined fish assemblage found in FameelkCdrainage, Johnson Creek watershed,
Miller Creek, and Stephens Creek of City of Podldoundaries during 2008-2009.
Municipality,

Common group Family Genus species Common name rorigi
City of Portland
Amphibian DicamptodontidaeDicamptodon tenebrosus  Pacific giant salamander Native
Ranidae Rana catesbeana Bullfrog Non-native
Salamandridae  Taricha granulosa Rough skinned newt Native
Crustacean Astacoidea Pacifastacus Crayfish
Fish Catostomidae Catostomus macrocheilus Largescale sucker Native
Centrarchidae Lepomis cyanellus Green sunfish Non-native
Lepomis gibbosus Pumpkinseed Non-native
Lepomis macrochirus Bluegill Non-native
Micropterus dolomieu Smallmouth bass Non-native
Micropterus salmoides Largemouth bass Non-native
Cobitidae Misgrunus anguillicaudatus Oriental weatherfish Non-native
Cottidae Cottus asper Prickly sculpin Native
Cottus gulosus Riffle sculpin Native
Cottus perplexus Reticulate sculpin Native
Cyprinidae Acrocheilus alutaceus Chiselmouth Native
Carassius auratus Goldfish Non-native
Ctenopharyngodon idella  Fathead minnow Non-native
Cyprinus carpio Common carp Non-native
Mylocheilus caurinus Peamouth Native
Notemigonus crysoleucas Golden shiner Non-native
Ptychocheilus oregonensis Northern pikeminnow  Native
Richardsonius balteatus ~ Redside shiner Native
Rhinichthys cataractae Longnose dace Native
Rhinichthys cataractae Speckled dace Native
Fundulidae Fundulus diaphanus Banded killifish Non-native
Gasterosteidae  Gasterosteus aculeatus Threespine stickleback  Native
Ictaluridae Ameiurus nebulosus Brown bullhead Non-native
Petromyzontidae Lampetra richardsoni Western brook lamprey Native
Lampetra tridentata Pacific lamprey Native
Poeciliidae Gambusia affinis Western mosquitofish Non-native
Salmonidae Oncorhynchus clarki Cutthroat Native
Oncorhynchus kisutch Coho salmon Native
Oncorhynchus mykiss Steelhead Native
Oncorhynchus tshawytscha Chinook salmon Native
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respectively. Redside shiner comprised 72.4, %83, and 74.7% of all minnows identified in
the four seasons, respectively. In addition, sigec#aceRhinichthys osculusgere identified
making up a noticeable percentage from spring tdgexj when they comprised 27.3, 40.0, and
35.4, and 24.2% of the total minnows during allrfseasons. Salmon and trout comprised 5.1,
3.5, 5.0 and 9.7% of the total aquatic animals $adhip spring, summer, fall and winter,
respectively. Cutthroat comprised 69.0, 83.1, 62l 49.8% of all salmon and trout identified
in each season, respectively. Length frequenoie€linook salmon, coho salmon, cutthroat
and steelhead are provided in Appendix FigurestBrdugh B-4, respectively. Fish of hatchery
origin (adipose fin clipped) were only identifiear f{Chinook salmon in spring, and again in
winter when a group participating in Salmon anduti®nhancement Program released fish (not
adipose fin clipped) into Crystal Springs Creeklrirthe Reed College campus (personal
communication Todd Alsbury; ODFW Willamette WaterdtDistrict Biologist).

Fanno Creek Drainage

In Fanno Creek drainage, fish abundances were &tstihin reaches 1 and 2 of Fanno
Creek, and both reaches of Vermont Creek. We dic¢tatch any fish in reach 3 of Fanno
Creek, or reaches 1 and 2 of Woods Creek duringsaagon that we sampled. We captured four
families of fish during the course of our investiga (Figure 2). Overall, standardized percent
abundance was 93, 4, 2, and 1% for sculpin, minnealmonids, and lamprd3etromyzontidae
Spp, respectively. We were unable to identify 35%heaf sculpin, and <1% of the lamprey and
salmonids to species due to 1) their small sizéh&y escaped before being identified, or 3) their
development was not advanced enough to show nbteeharacteristics without sacrificing the
animal. Standardized percent abundance was 42628)d 5% for spring, summer, fall, and
winter, respectively (Figure 3).

Estimated abundance for species identified in F&ireek drainage are available in
Appendix Table 4. Half of the reach estimatesulated in Fanno Creek drainage weflewith
a pattern of decreasing values from spring to wimenany of the reaches for each species.
Abundances for reticulate and unidentified scugpecies combined were estimated to be >150
in reaches 1 and 2 of Fanno Creek during each sdagavinter when estimates dropped
noticeably to <10. Estimates of taxa abundancechiculate and unidentified species of sculpin
in reaches of Vermont Creek were also higher thiaottzer species found there. Combined
estimates for sculpin captured in reach 1 of Vermn@neek were between 61 and 119 among
seasons. Reach 2 of Vermont Creek followed theeatiescribed for reaches 1 and 2 of Fanno
Creek; where combined sculpin abundance estimages migher in spring, summer, and fall
than they were in winter. Although redside shineese the ¥ highest estimated species in
Fanno Creek drainage, they were primarily founceach 1 of Fanno Creek in spring. Redside
shiners sparsely occupied reach 1 of Vermont Ciresgring, and were present in reach 1 of
Fanno Creek in summer and fall. Western brook teypampetra richardsonwere found in
both Vermont (1 per reach in spring) and Fann@ (8.8 per reach in summer, fall and winter)
creeks, and Pacific lampreéy tridentatawere found in Vermont Creek in winter only (1 per
reach). In spring we estimated 6.5 and 22.8 andithin reaches 1 and 2 of Fanno Creek,
respectively (Appendix Table 4). Cutthroat estiesadecreased as the seasons progressed, with
zero fish being observed in either reach duringevinNo other salmonid species were
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Figure 2. Standardized percentage of fish perréarcall families of fish encountered in Fanno
Creek drainage during 2008—-20009.
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Figure 3. Trends in standardized percentage cétineial total fish by season in Fanno Creek,
Johnson Creek Watershed, Miller Creek, and Step@essk during 2008—-2009.
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identified in reaches of Fanno Creek drainage duaimy season sampled. All but one fish
(western mosquitofish) identified in Fanno Creekidage were native species.

Descriptive statistics for fork length of all taixkentified to species in Fanno Creek
drainage are available in Appendix Table 5. Sealsmean fork lengths of reticulate sculpin
were between 68.4 and 75.7 mm (2.7 and 3.0 inct&sdsonal mean fork lengths of redside
shiner were between 32.3 and 96.0 mm (1.3 andh8t&8). Seasonal mean fork lengths of
western brook lamprey were between 112.0 and 18&54.4 and 5.3 inches); while the one
Pacific lamprey identified was 161.0 mm (6.3 ingheSeasonal mean fork lengths of cutthroat
were between 118.2 and 136.4 mm (4.7 and 5.4 ilches

Johnson Creek Watershed

In Johnson Creek watershed, fish were capturedarnyaeach except reach 32 of Kelley
Creek, and reach 14 of Mitchell Creek where no We&he captured during any season. Both of
these reaches were the furthest upstream thatwelesd. We captured eleven families of fish
during the course of our investigation (Figure @yverall, standardized percent abundance was
51, 43, and 3% for sculpin, minnows, and salmomnielspectively. Suckers Catostomidae,
threespine sticklebadkasterosteidae aculeatusnd lamprey comprised <1% of the
standardized percent abundance, while non-natinéssuand bass (family Centrarchidae),
oriental weatherfisiMisgrunus anguillicaudatysanded killifishFundulus diaphanysand
western mosquitofislambusia affinicomprised <0.01%. We were unable to identify 1%
the fish captured to species due to their smad, sfrey escaped before being identified, or their
development was not advanced enough to show nbteceharacteristics without sacrificing the
animal. Seasonal catch decreased from springritenvith 41, 25, 26 and 8% of the
standardized percent abundance occurring in spgimgmer, fall, and winter, respectively
(Figure 3).

Estimated abundance for species identified in Joimi@&reek watershed are available in

Appendix Table 4. A fifth of the reach estimatescalated in Johnson Creek watershed were

1. Mean fish per reach for combined reticulateskby C. asperand unidentified sculpin
species were 67.2, 64.0, 28.2 and 6.7 during spsumgmer, fall, and winter, respectively.
Reticulate sculpin were found throughout all of d&dm Creek watershed with 45, 58, and 62%
estimated fish occupying Johnson Creek during gpgsammer, and fall, respectively.
Reticulate sculpin in Johnson Creek accounted %6105the total fish estimated in the watershed
during winter, having increased occurrence in GiySprings and Kelley creeks (50% and 38%,
respectively) during that season. Prickly sculpare primarily estimated to be <3 in reaches in
this watershed with 98, 92, 100, and 66.7% of thal estimated fish occurring in Johnson Creek
during spring, summer, fall, and winter, respedyivel' here were zero prickly sculpin identified
in Kelley or Mitchell creeks during any season. avdish per reach for combined native
minnow species of chiselmousttrocheilus alutaceysorthern pikeminnowtychocheilus
oregonensisredside shiner, speckled and longnose &aamtaractaespecies were 20.5, 19.5,
37.6 and 6.4 during spring, summer, fall, and winespectively. Redside shiner and speckled
dace were the most prevalent native minnow speétidéshnson Creek watershed, with 92, 96,
83 and 88% of the estimated redside shiner resididghnson Creek during spring, summer,
fall, and winter respectively. Speckled dace ocedijpoth
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Figure 4. Standardize percentage of fish per réarcall families of fish encountered in Johnson
Creek Watershed during 2008—-2009.

Johnson and Kelley creeks with >45% of the estithéigh per reach in spring. Speckled dace
estimates prevailed in Johnson creek during sunii@8t) and fall (78%), while winter
estimates had speckled dace predominately in Gr§gptangs Creek (42%). Chiselmouth were
found primarily in Crystal Springs Creek with 10®, and 100% of the estimated fish being
identified during spring, fall and winter, respeely.

Mean fish per reach for combined Chinook salmohpcgalmon, cutthroat and steelhead
was 2.0, 1.7, 1.8 and 0.9 during spring, summér,diad winter respectively. Chinook salmon
were identified in reaches of Crystal Springs amlthdon creeks in all four seasons, and were
not identified in Kelley or Mitchell creeks duriragy season. Coho salmon were identified in
reaches of Johnson and Kelley creeks in all foasses; were in Crystal Springs Creek in spring
and winter, and were not identified in Mitchell €keduring any season. Cutthroat were most
prevalent in Kelley and Mitchell creeks duringfallir seasons. Cutthroat were also identified in
Johnson Creek at low percentages during sprinigafadl winter with a noticeably higher
percentage during summer. Cutthroat were onlytifiled in Crystal Springs Creek during
summer at a very low percentage. Steelhead wese pnevalent in Johnson Creek during all
four seasons. Steelhead were identified in Crypaings Creek in spring, fall and winter.
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Steelhead were present in Kelley Creek during gpoimly, and no steelhead were identified in
Mitchell Creek during any of the four seasons. Mésh per reach for combined native
largescale suckézatostomus macrocheiland unidentified sucker were 2.2, 2.9, 2.4 and 1.7
during spring, summer, fall, and winter, respedyiveOnly reach 17 of Crystal Springs Creek

did not have sucker species identified, and at leas reach has sucker identified during each of
the four seasons. Similarly, suckers were ideattifn 28 reaches of Johnson Creek, and were
identified in at least one reach during each offthe seasons. Only reach 2 of Kelley Creek
contained suckers during spring and fall. No stskeere identified in Mitchell Creeks during
any of the four seasons. Mean fish per reachhi@espine stickleback were 11.9, 3.5, 13.3 and
12.2 during spring, summer, fall, and winter, respely. Threespine stickleback were

identified in all reaches in Crystal Springs Creleking all four seasons, and the lowest three
reaches of Johnson Creek during spring, summerfadindNo threespine stickleback were
identified in Johnson Creek during winter, and waoeidentified in any reach of Kelley or
Mitchell creeks. Western brook lamprey were estédan reach 11 and 14 of Crystal Springs
Creek (3 to 27.5 per reach during spring, summeneénter, respectively). In Johnson Creek,
western brook lamprey were estimated primarily migispring (1 to 20.9 per reach) between
reaches 49 and 94; with sparser estimates of 4.epeh during summer, and 1 per reach during
fall and winter. We estimated 1 Pacific lampreyeach 19 of Johnson Creek during spring and
reach 14 of Crystal Springs Creek during winteatiie species represented 99.7% of the
standardized mean percentage of the species caiopadsiJohnson Creek Watershed. Seasonal
estimates of non-native species were primarilyr<2adhnson Creek watershed, with the highest
estimates being identified during fall (1 to 16ef peach). Estimates calculated for spring were
between 1 and 3 per reach, and did not exceed reaein during summer or winter.

Descriptive statistics for fork length of all taxgentified to species in Johnson Creek
Watershed are available in Appendix Table 5. Sealsnean fork lengths for reticulate, rifiz
gulosus and prickly sculpin were between 54.7 and 66.2 (22 and 2.6 inches), 60.5 and 77.0
mm (2.4 and 3.0 inches), and 59.0 and 136.0 mma{&d3.4 inches), respectively. Seasonal
mean fork lengths for the native minnows of chisalith, northern pikeminnow, peamouth
Mylochelilus caurinusredside shiner, speckled and longnose dace veéneebn 77.7 and 82.0
mm (3.1 and 3.2 inches), 56.7 and 99.0 mm (2.23a&dhches), 89.0 mm (3.5 inches), 48.3 and
74.7 mm (1.9 and 2.9 inches), 48.7 and 71.5 mmgid?2.8 inches), and between 73.4 and 123
mm (2.9 and 4.8 inches), respectively. Seasonahrfak lengths of Chinook salmon, coho
salmon, cutthroat, and steelhead were betweenaf®l115.6 (1.8 and 4.6 inches), 47.3 and
101.5 (1.9 and 4.0 inches), 51.0 and 174.0 (2.06addhches), and 57.7 and 147.8 (2.3 and 5.8
inches), respectively. Seasonal mean fork lenfgthsuckers and threespine stickleback, were
between 60.0 and 470.0 mm (2.4 and 18.5 inched)3@&® and 50.0 mm (1.5 and 2.0 inches),
respectively. Seasonal mean fork lengths for ano@i®s, and adult Pacific and western brook
lamprey were between 41.0 and 109.2 mm (1.6 anthdt@s), 100.7 and 150.0 mm (4.0 and 5.9
inches), and 92.5 and 130.0 mm (3.6 and 5.1 inchesp)ectively.Seasonal fork lengths for the
five non-native families of sunfish and bass, diaéweatherfish, banded killifish, brown
bullheadAmeiurus nebulosysnd western mosquitofish were means betweenad®l3.77.5
mm (1.9 and 7.0 inches), 186.0 mm (7.3 inches)) 8n (2.7 inches), means between 65.6 and
211.0 mm (2.6 and 8.3 inches), and 34.0 mm (1.8dg8); respectively.
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Miller Creek Drainage

Fish were captured in both reaches of Miller Cre¥ke identified ten families of fish
during the course of our investigation (Figure Byverall, standardized percent abundance was
75, 16, 5, and 3% for sculpin, threespine stickt&baalmon and trout, and minnows,
respectively. Non-native western mosquitofish andntal weatherfish had standardized mean
percent of <1%. Although we captured suckers,isbrénd bass, speckled dace, banded
killifish, and lamprey in Miller Creek, we were nalble to generate estimates for any of these
fish. We were unable to identify 16% of the scalpnd 9% of the salmonids to species.
Seasonal catch decreased from spring to winter 3vitf84, 18 and 11% of the standardized
percent abundance occurring in spring, summer,dall winter, respectively (Figure 3).
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Figure 5. Standardized percentage of fish per réachll families of fish encountered in Miller
Creek drainage during 2008—20009.

Estimated fish per reach for species identifieMiller Creek drainage are available in
Appendix Table 4. Slightly over two thirds of theach estimates calculated in Miller Creek
were 1 per reach with no strong seasonal pattern engeegimong estimates for each species.
Combined reticulate, prickly and unidentified sealppecies were estimated to be >230 in
reaches 1 of Miller Creek during spring and stgadédcreased to <75 in winter; while reach 2
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sculpin was noticeably less with <20 in spring, stenand fall, and 1 during winter. Although
threespine stickleback were th¥ Righest estimated species in Miller Creek theyeweimarily
found in reach 1 during summer (118 per reach)dmwieased to <7 fall through winter. There
were three native minnow species found in reachMilter Creek. Northern pikeminnow were
captured in spring and winter, and chiselmouthraddide shiners were identified in fall.
Estimates did not exceed 5 per reach for any detlspecies. Coho salmon were found in reach
1 every season with the highest estimate occumisgring (22.6 per reach), and we were not
able to generate an estimate for fall. We estichdteoho salmon in reach 2 of Miller Creek
during winter, and zero coho were captured in réadhring spring, summer, or fall. Chinook
salmon were identified in reach 1 during spring, \wa were not able to generate an estimate.
No other salmonid species were identified in reaafeMiller Creek drainage during any season
sampled. Native species represented 99% of theatdized mean percentage of the species
composition in Miller Creek. Seasonal estimatesmf-native species did not exceed 2 per
reach and were comprised of a single species dednl of the four seasons.

Descriptive statistics for fork length of all taixkentified to species in Miller Creek
drainage are available in Appendix Table 5. Sealsmean fork lengths for reticulate, prickly
and riffle sculpin were between 64.8 and 68.7 mré &hd 2.7 inches), 55.0 and 65.3 mm (2.2
and 2.6 inches), and 67.7 and 70.4 mm (2.7 anth2l®s), respectively. Seasonal mean fork
lengths of threespine stickleback were between 86d952.0 mm (1.5 and 2.0 inches). Seasonal
mean fork lengths of coho salmon were between &6d394.0 mm (3.0 and 3.7 inches) while
Chinook salmon had a mean fork length of 51.8 mnmduspring (2.0 inches). Seasonal mean
fork lengths of northern pikeminnow, chiselmoutside shiner and speckled dace were
between 30.0 and 54.0 mm (1.2 and 2.1 inches),Mi738.2 mm, and 28 mm, respectively.
One western brook lamprey was identified in Milgzneek that was 160.0mm (6.3 inches).

Stephens Creek Drainage

We captured eight families of fish in the only reage sampled in Stephens Creek during
the course of our investigation (Figure 6). Ovesthndardized percent abundance was 36, 30,
25, 3, 2, 2, 1, and 1% for minnows, salmon andtirexulpin, smallmouth baddicropterus
dolomiey brown bullhead, banded killifish, western mosofiisth, and oriental weatherfish,
respectively. Although we identified Chinook salmand common car@yprinus carpian
Stephens Creek, we were not able to generate estirfta these species of fish. Seasonal catch
was higher during spring than summer and fall \6#h 3, and 7% of the standardized percent
abundance, respectively (Figure 3). Standardizedemt abundance increased again in winter to
26%.

Estimated fish per reach for species identifie@t@phens Creek drainage are available in
Appendix Table 4. Over one third of the reachneates calculated in Stephens Creek drainage
were 1. Spring and winter seasons had a higher diyen§ispecies (9 and 7, respectively) and
larger estimates (between 1 and 31 per reach ancée 1 and 19.7 per reach) than did summer
and fall seasons (1 and 3; 3 per reach and bettveed 2 per reach, respectively). Seasonal
patterns may have been influenced by screeningéevhat were placed at the mouth of
Stephens Creek during a fish restoration proj&tiere were three native minnow species found
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Figure 6. Standardize percentage of fish per réarcall families of fish encountered in Stephens
Creek drainage during 2008—20009.

in reach 1 of Stephens Creek, with speckled angnose dace being captured in spring and
winter 3 and 19.7 per reach; 1 and 1 per reacpentiwely), and northern pikeminnow being
captured in spring (3 per reach). Coho salmon vared in reach 1 in spring (31 per reach) and
fall (1 per reach), and were not identified usiegah 1 of Stephens Creek in summer or winter
seasons. We estimated®2 mykissn reach 1 of Stephens Creek during winter, amd ze
steelhead were captured in reach 1 during sprumgneer, or fall. No other salmonid species
were identified in reaches of Stephens Creek dgamluring any season sampled. Combined
reticulate, and prickly sculpin species were estitido between 12 and 2 in reach 1 of Stephens
Creek during spring, summer, and winter. We idieatizero sculpin in reach 1 of Stephens
Creek during fall. Native species represented 82%e standardized mean percentage of the
species composition in Stephens Creek. Seasdirabéss of non-native species did not exceed
2 per reach and were comprised of 3, 2, and 1 epekiring spring, fall, and winter respectively.
There were zero non-native species identified dusummer.

Descriptive statistics for fork length of all taixgentified to species in Stephens Creek are

available in Appendix Table 5. Seasonal mean lemgths of northern pikeminnow, peamouth,
speckled and longnose dace were 39.3 (1.5 inch®s),mm (2.2 inches), between 31.8 and 32.0
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mm (1.3 and 1.3 inches), and 38 and 56 mm (1.22dhahches), respectively. Seasonal mean
fork lengths of coho salmon, steelhead, and Chirsadéon were 41.4, 92.5, and 50.0 mm (1.6,
3.6, and 2.0 inches), respectively. Coho were ifiedtin spring only, while steelhead and
Chinook salmon were found in winter only. Seasonein fork lengths for reticulate, and
prickly sculpin were between 50.0 and 65.3 mm &0 2.6 inches), and 55.8 and 68.9 mm (2.2
and 2.7 inches), respectively. Seasonal meandagdths for the five non-native families of fish
were <68.0mm (2.7 inches) for all except one oakbweatherfish (170.0 mm; 6.7 inches).

Fish Presence in Summer Hydrologic Units

Table 3 shows the number of the hydrologic unitagad in each reach during summer
base flow in 2008. A conglomeration of all CityRdrtland reaches consisted of eight families
of fish. Families identified in fast water, glidend pool hydrologic unit types varied (Table 4).
Sculpin was the predominate family identified (N, 563), with 42, 9, and 49% of the total fish
captured being in fast water, glide, and pooledbipdjic unit types, respectively. Combining
all individuals by hydrologic unit type for all ggsns that sculpin were identified in, showed
there were 4.8, 5.5, and 5.2 sculpin per fast watete, and pool unit, respectively. Salmonids
followed sculpin in prominence among all the faeslidentified (N = 418), with 27, 7, and 66%
of the total fish captured being in fast waterggliand pooled hydrologic unit types,
respectively. Combining all individuals per hydrgic unit type for only those systems where
salmonids were identified in, showed there werg @.2, and 0.4 salmonids per fast water, glide,
and pool unit, respectively. Minnows were thirdshpredominate family identified (N = 219),
with 17, 9, and 82% of the total fish captured lgamfast water, glide, and pooled hydrologic
unit types, respectively. Combining all individsigder hydrologic unit type for those systems
that minnows were identified in showed there wedelminnows in both fast water and glide
units, while we estimated there were 0.3 minnowsppeled unit.

Fanno Creek Drainage

In the three reaches of Fanno Creek, we sampladtévater, 1 glide, and 7 pooled units.
There was an increase in the number of fast watgipaoled units in each reach as we moved
upstream (Table 3). At a minimum there were 3@&ntl 35 fast water, glide, and pools,
respectively. Of the four families of fish idemdidl in Fanno Creek, sculpin were the only family
of fish found in both fast water and glide uniools contained sculpin, redside shiner, lamprey
and cutthroat.

Johnson Creek Watershed

In the single reach of Crystal Springs Creek, wapdad 3 fast water, 3 glide, and 2
pooled units (Table 3). We were not able to desgca pattern for hydrologic unit types available
in upstream reaches of Crystal Springs Creek.h®five families of fish identified in Crystal
Springs Creek, sculpin and minnows were found lithaée unit types. Threespine stickleback
were identified in fast water and pooled units.ci&us were found in glide and pools. Steelhead
were identified in fast water habitat units only.
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Table 3. Summary of single pass electrofishing@arg during summer base flow 2008.
Information on stream reach, date sampled anduh#aer of hydrologic units sampled is

provided.
Drainage, Fast Total
Stream, Date water Glide Pooled units
Reach number (length) sampled  units units units sampled
Fanno Drainage,
Fanno Creek,
1 (100 m) 8/29/2008 6 1 7 14
2 (100 m) 9/4/2008 7 0 10 17
3 (100 m) 9/10/2008 12 0 11 23
Johnson Drainage,
Crystal Springs Creek
1(2,743 m) 9/3/2008 3 3 2 8
Johnson Creek
2 (1,199 m) 8/26/2008 2 1 2 5
4 (815 m) 8/22/2008 2 1 2 5
6 (1,909 m) 9/2/2008 7 2 6 15
8 (1,252 m) 8/27/2008 1 1 2 4
12 (1,761 m) 8/12/2008 5 2 8 15
14 (3,219 m) 8/28/2008 7 1 8 16
Kelley Creek
1 (1,023 m) 8/7/2008 9 3 10 22
2 (1,905 m) 8/20/2008 11 0 13 24
Mitchell Creek
2 (610 m) 8/15/2008 7 0 8 15
4 (609 m) 8/11/2008 2 0 7 9
Miller Drainage,
Miller Creek
1 (100 m) 8/8/2008 5 1 4 10
2 (100 m) 8/14/2008 20 0 25 45
Stephens Drainage,
Stephens Creek
1 (75 m) 8/13/2008 1 0 1 2
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Table 4. Catch summary by fish family identifiedtihree different hydrologic unit types among
all creeks sampled in City of Portland boundarigsnd) summer base flow 2008. Total number
(N) of fish captured in each hydrologic unit and peecent of the total individuals identified in
the family among the three unit types is providegarentheses. Fish per hydrologic unit type
sampled with the minimum estimate (count) for eawit type is shown in parentheses.

Fast water unit types Glide unit types Pooled types
Common name N fish Fish/unit N fish Fish/unit N fish Fish/unit
(Creek count) (percent)  (count) (percent) (count) (percent)  (count)
Suckerg2) 1(7.7) 0.002(502) 1(7.7) 0.010 (96) 11 (84.6)034. (326)
Sunfish/basg2) 7(24.1) 0.013(526) 1(3.4) 0.009(107) 21 (72.4) 0.052 (403)
Sculpin(7) 3,153 (41.7) 4.785(659) 704 (9.3) 5.457 (12®Y06 (49.0) 5.212 (711)
Minnows (4) 38(17.4) 0.061(618) 2(0.9) 0.017 (116)179 (81.7) 0.302 (593)
Stickleback(1) 1( ) 0.015 (65) 0() 0.000 (8) 0() 0.000 (48)
Lamprey(3) 23(33.8) 0.042(553) 0() 0.000(108) 45 (66.2) 0.083 (545)
Mosquitofish(1) 1( ) 0.002(437) 0() 0.000 (88) 0() 0.000(278)

Salmon/trouts) 112 (26.8) 0.177 (631) 30 (7.2) 0.259 (116276 (66.0) 0.433 (638)

In the eleven reaches of Johnson Creek, we sar@gléat water, 8 glide, and 28 pooled
habitat units (Table 3). We could not identifyansistent pattern of change for any of the three
hydrologic unit quantities as we moved upstrearth® eight families of fish identified in
Johnson Creek, only mosquitofish, were not idezdifn fast water or pooled units. Sucker,
sculpin, minnow, and mosquitofish were identifiadjiide units. Of the two salmonids
identified, 20 and 22 cutthroat, and 13 and 3 btsad were identified in fast water and pooled
habitat units, respectively.

In the two reaches of Kelley Creek, we sampleda®d Water, 3 glide, and 23 pooled
units (Table 3). There was a slight increase enrthmber of fast water and pooled units between
the two reaches as we moved upstream. Glide dedeased in number between the two
reaches as we moved upstream. Of the five fishlizsndentified in Kelley Creek, sculpin were
identified in all three hydrologic unit types. Miows, lamprey, and salmonids were found in
fast water and pooled units. Sunfish were in pbdblabitat units only.

In the two reaches of Mitchell Creek, we sampldds® water, O glide, and 15 pooled
units (Table 3). There was a decrease in the nuofidast water units between the two reaches
as we moved upstream, while pooled units were amml number as we moved upstream. Of
the three families of fish identified in Mitchellr€k, sculpin and salmonids were identified in
both fast water and pooled units, and lamprey watg identified in pooled units.

Miller Creek Drainage
In the two reaches of Miller Creek, we sampled & fvater, 1 glide, and 29 pooled

units (Table 3). There was an increase in the murabfast water and pooled units in the two
reaches as we moved upstream. Sculpin were tlyfamily of fish identified in the two
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reaches sampled during summer. Prickly and rifl@pin were identified in fast water and pool
hydrologic units but not glides. Reticulate scnlpiere identified in all three unit types.

Stephens Creek Drainage

In the single reach of Stephens Creek, we sampfastivater, O glide, and 1 pooled
hydrologic units (Table 3). We were not able tea#e a pattern of change for hydrologic unit
types available in upstream reaches of StepherekCi®culpin were the only family of fish
identified in the single reach sampled, and waspr@ad entirely of reticulate sculpin which
were found in the pooled unit only. As mentionadier, activities associated with the fish
restoration project in the reach may have biaseddhults.

The full model incorporating hydrologic unit typedareach as main factors and species
as a blocking variable was found to be signifiqambdel 1; F = 16.76, d.f. = 28,<0.0001),
indicating within a species, ranked frequenciesrafounter differed significantly among
hydrologic unit types, reaches, or combinationtheftwo (i.e., interactions). Similarly, the
overall model incorporating species and land usadgependent variables was found to be
significant (model 2; F = 10.71, d.f. = 38<0.0001), indicating statistically significant
differences existed in ranked frequencies amongispgland use, or the interactions. Although
these analyses revealed the presence of staligogificant differences among main factors or
combinations of independent variables, unexplaereors were large (model 1 CV = 28.83;
model 2 CV = 30.86). As these models were unabfettition appreciable proportions of the
variability, the differences identified may be re@tiing.

Index of Biotic Integrity

Stream condition in the surveyed reaches of Cityatland streams showed 11 reaches
that were marginally impaired, and six reachesweae severely impaired during 2008 (Figure
7). No stream reach scored within the highestiptessnpairment level of acceptable. Fanno
Creek, Johnson Creek Watershed, and Miller Credk B&% of the reaches ranked as
marginally impaired, while the only site in Stephdreek ranked as severely impaired. The
upper reach in both Fanno and Mitchell creeks sttire lowest of all reaches.

Table 5 shows impairment levels for 12 reaches saahipoth during 2001 and 2002, and
again during 2008. Stream conditions improved fsawere impairment to moderate
impairment in six of 12 reaches between 2001, 2668,2008. There were four impairment
levels that remained static between periods, andiat drop from marginal to severe
impairment. A combination of all reaches in théy@if Portland show stream condition has a
weak trend toward improved impairment from theiearhdexes to 2008 (Figure 8).

DISCUSSION
Fanno Creek, Johnson Creek Watershed, Miller CaeekStephens Creek all contained
native species of fish, and thus remain importanstistaining fish in the region. Multiple

species of sculpin, minnow, lamprey, salmon andttcontinued to persist in streams found
within the city boundaries. The prevalence of éhiesh species merits our continued
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Figure 7. Index of biotic integrity metric scores £ach reach sampled during summer base flow
2008. Scores that fall within the gray zone repnés marginal impairment levels, while white
zones below and above represent severe and acleejpt@iairment levels, respectively. The
legend uses a distinguishing mark relative to iktadce from the mouth of the specified creek.

commitment to supporting in-stream enhancementestdration efforts in these drainages.
Although it is not likely that streams within thétyCof Portland boundaries will be restored to
pre-European settlement conditions, striving toagwle stream conditions across a watershed
could aid in reestablishing a more productive ismmunity. Treating City of Portland streams
as river continuums (Vannote et al. 1980) thavstto link available resources could prove
effective at increasing productivity for fish iretlecoregion. However, knowing how restoration
projects influence fish communities in a streani reitjuire a continued commitment to
monitoring responses exhibited by fish populationthe watershed.

Seasonal abundance estimates for the three mostigme native families of fish showed
different patterns. Overall standardized perceputation abundance showed that sculpin
increased in prevalence from spring to summergbateased noticeably thereafter. The
opposite was observed for minnows; where estimages noticeably smaller in spring and
summer, yet greater than all other families in &atl winter. Although salmonids were
identified during every season of the year, the@eaiage they contributed remained relatively
static spring through fall, with a slight increaseverall prevalence during winter. Our
investigation sought to measure seasonal distabuti City of Portland streams, but our effort
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Table 5. Impairment levels determined from IndeséeBiotic Integrity that uses fish metrics
assembled from fish captured in three differentrblggjic unit types at summer base flow in
Johnson, Miller, and Stephens drainages during 22002 and 2008.

Index of biotic integrity impairment levels

Drainage, Base flow Base flow Base flow
Stream reach (number) 2001 2002 2008
Johnson Creek Watershed,
Crystal Springs Creek (1) Severe Marginal Marginal
Johnson Creek (2) Marginal Marginal Marginal
Johnson Creek (4) Severe Severe Severe
Johnson Creek (6) Marginal Marginal Marginal
Johnson Creek (8) Marginal Severe Severe
Johnson Creek (12) Severe Marginal
Johnson Creek (14) Marginal Severe Marginal
Kelley Creek (1) Severe Severe Marginal
Kelley Creek (2) Severe Severe Marginal
Miller Creek Drainage,
Miller Creek (1) Severe Marginal Marginal
Miller Creek (2) Severe Severe
Stephens Creek Drainage,
Stephens Creek (1) Marginal Marginal Severe

was not designed to determine interaction amongiege Therefore, interpreting seasonal
differences among these native species falls atbiel scope of our sampling design.
Identifying whether these observed differencesalaed to species interactions or simply
attributable to differences among life historieshise species would require a focused look at
interactions within the aquatic community. Thigdeof effort would require more intensive
sampling; collecting data to quantify parameteishsas habitat and diet (Baltz 1990; Crowder
1990). The expense and effort associated witrethgses of sampling activities may be cost
prohibitive, especially given the low abundancenainy of the species of interest in these
streams (e.g., Chinook salmon). Continuing to @yj#ss costly measures to monitor relative
trends in a watershed better fit the current caoonlét of City of Portland streams, and should
continue to provide the types of data needed tce¥ely inform improvement measures.

Standardized percent abundance estimates that oechall taxa showed a decreasing
trend in three of the four drainages from springviister. This provides initial support to the
idea that fish numbers changed seasonally. Angerraad Karr (1986) found that assessments
of stream condition varied relative to the numbieyaung fish present in sampled reaches, and
attributed variation to stochastic processes. Twluded that spatial and temporal
standardization of sampling activities helped wuae unexplained variability and enhanced
repeatability when monitoring fish populations as¢time. The pattern of a steep decrease in
standardized percent abundances in Stephens Ciaeekerdirectly associated with in-water
work in and just upstream of the end of the rea&lsediment capture device was placed across
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Figure 8. Box plot describing index of biotic intéyg from 12 repeated stream reaches surveyed
at summer base flow during 2001, 2002, and 2008imv({City of Portland boundaries. The gray
zone in the chart represents marginal impairmeri$e while white zones below and above
represent severe and acceptable impairment leesisectively.

the mouth of the creek, which may have inhibitegirthtural use of the reach by fish.
Elucidating causes of this pattern would, in patjuire returning to Stephens Creek in
subsequent seasons to identify if the pattern gtsraiithout the sediment capture device in
place. Given the proximity of the reach to themstem Willamette River it is possible that fish
utilize the lower 75 meters of the creek internmttg.  Scrivener et al. (1994) showed that
juvenile Chinook salmon used non-natal tributafegsshort periods of time. Identifying this
behavior for fish in the lower 75 m of Stephensd&Rreay provide information relative to short
term use and dispersal by salmonids and other figtis kind of information could help verify
the importance of small tributaries as necessabytdia for fish in the ecoregion.

Regardless of season, many of the fish we captueed small in size. Although we
generated length frequency histograms for eacheofdur salmonid species, there were too few
fish captured to sufficiently characterize sizarthsitions during each season. Devries and Frie
(1996) describe that fish lengths provided a vdri&dol for separating age-groups in a
population of fish, but that even the most basstrithution require a large sample to identify
clear dispersion around peak values (modes). Wected lengths from every Chinook salmon,
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coho salmon, and steelhead, as well as the magfritye cutthroat we captured each season.
Yet, most histograms were sparsely populated. sizes of Chinook salmon and coho salmon
captured during the investigation represented wioatld be expected when sampling juvenile
fish only. Although the larger of the fish sampfedthese two species fit sizes of residualized
or precocious fish (Van Dyke et al. 2008), we did observe any visual traits expected in
maturing fish during any of the seasons we samp&tdelhead and cutthroat, potentially
representing both resident and anadromous lifeiest, appeared to be comprised of multiple
cohorts with smaller sized fish predominating. t6rdat, the most prevalent of the salmonid
species in the study area, showed some semblarmtistiott modes in spring; however the
pattern began to erode summer to winter. Devmnelskaie (1996) caution that bias associated
with variable growth may obscure the interpretatdtength frequency distributions when used
alone to describe different age-groups. Collechiagd tissues from cutthroat in future sampling
might enhance our understanding of cutthroat agetsire. Such an effort would be valuable in
better characterizing this native population, arayinelp to infer benefits associated with
restoration efforts.

It seems apparent that City of Portland stream$aeirgg used by rearing juvenile fish of
anadromous life histories (e.g. Chinook salmon@ottb salmon). However, it remains unclear
if the origin of these fish is the stream of thmapture. Juvenile Chinook salmon have been
shown to disperse 15 km or more upstream in noaloeteks in the lower Fraser River (Murray
and Rosenau 1989); while coho salmon have beerdfouoff channel habitats in winter
(Nickelson et al. 1992; Quinn and Peterson 1996@)slmown a propensity to move among
streams habitats (Nielson 1992). Teel et al. (208€ently published work describing juvenile
Chinook salmon moving into wetland rearing habitdtthe lower Willamette River that
included the Columbia Slough. Collections in theimstem of the Columbia Slough found
Chinook salmon and coho salmon as far upstreamddan8 (Van Dyke et al. 2009). Although
there have been observations of larger steelhedohinson Creek Watershed, the magnitude of
successful reproduction in the watershed by adchatieomous salmonids remains anecdotal.
Even systems with depressed naturally spawninglptpas typically contain offspring in larger
groups in better quality hydrologic units throughthe freshwater rearing period (Van Dyke
2008 and 2009). Yet our collections in JohnsoreKi&atershed rarely included greater than
one juvenile salmonid per 200 m reach. We didcatiect or observe a single adult Chinook
salmon, coho salmon or steelhead during samplieg &wugh our coverage of the watershed
was extensive both temporally and spatially. Alitjo electrofishing introduces some size
selective bias, it is generally represented bycedwcapture efficiencies for smaller fish
(Reynolds 1996). Therefore, our catches shoule thaen less biased for larger fish, even if
they were less abundant. Recognizing the currembbithe watershed by multiple aged fish
could help to prioritize restoration projects thanefit the primary functional use of the
watershed (e.g., connectivity to migratory corrg)pand allow natural processes to work less
stringently at restoring components of the haltitat are not in as high demand (e.qg., site
specific reintroduction of spawning complexes).

Native species were more prevalent than non-napeeies in all drainages. This
parallels earlier findings on species compositioity of Portland streams (Tinus et al. 2003).
In addition to sculpin, minnow, and salmon and tyete identified ammocoetes, and western
brook and Pacific lamprey macropthalmia in eveimige we sampled but Stephens Creek.
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Smaller numbers of large scale suckers were enemthin Crystal Springs, Johnson, Kelley,
and Miller creeks. Threespine stickleback werentbthroughout Crystal Springs Creek, and in
the lower reaches of Johnson (from reach 10 doeasty, and Miller creeks. The presence of
these three families of fish in City of Portlandesims indicate these drainages continue to play a
role in sustaining these fish in the region. @f #8 non-native fish species documented in the
Columbia River ecoregion (Wydoski and Whitney 2088tsma et al 2004), we found 13 in
streams within the City of Portland boundariesthAligh this count describes a rich species
composition, the percentage of estimated non-nafpeeies in City of Portland streams was
0.2%. Understanding native and non-native spectegaction in the region will continue to be
a topic of interest, but at least in the wadeatrkasns we surveyed native fish species continue
to predominate. Efforts like this should continaenonitor and describe fish composition in
wadeable streams in the region.

Although we were able to identify the relative oatif pools to fast water units in a reach,
we were not able to quantify their overall repreéagan in each reach, drainage or watershed
because we did not measure the linear length d¢f eait. Elucidating the relative importance of
hydrologic unit types could generate insight ongheductivity expected in a drainage.
However, addressing this and related questionsdv@gjuire a more quantitative approach.
Habitat inventories have been conducted in Cit@ftland sections of Johnson Creek
Watershed (ODFW 1999-2000, personal communicatiaad Sanders), yet characterizing the
dynamic nature of this system may require repeetiedts of shorter duration. Understanding
the roles of different hydrologic unit types in papting fish communities will continue to be
important if we are to effectively manage and resfwroductive aquatic systems in Portland area
drainages. Monitoring the effects of habitat remion should remain a priority of management
in the ecoregion.

This investigation found cutthroat to be more ptentin Kelley and Mitchell creeks

than in Crystal Springs and Johnson creeks. Tehas (2003) also reported cutthroat being a
large component of the fish assemblage in Kellese€with fluvial or anadromous forms
potentially being responsible for redds observethdusurveys in winter. We did not observe
any redds or handle large fish that had the chamatits common to anadromous cutthroat, so
we are unable to confirm spawning activity in Jam€reek Watershed. Additional sampling
may reveal a more comprehensive use by salmonitieidrainage, but increases in fish
numbers may be needed to regularly observe themseason in Johnson Creek Watershed.

Juvenile Chinook salmon, coho salmon, and steelbeatinue to use segments of each
of the streams that we sampled in Portland citynblaues. Yet, even at the watershed level
these species were encountered too infrequentdgriduct reliable tests of statistical difference.
Rahel and Jackson (2007) associated these problgmsying to quantify species specific
differences in watersheds where abundance is ihough cutthroat were more prevalent,
they were generally isolated to upstream reachdsvane not encountered in many of the
streams we sampled. This effectively limited obitity to adhere to the assumptions of
statistical models, and consequently to condu@bkd tests of hypotheses. Overall Chinook
salmon yielded estimates <1 fish per reach over 8D#te time; while for cutthroat this
occurred over 85% of the time. For this reasoplaing alternative methods that measure the
responses of more prevalent native species maydarovore dependable information that can
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be used for assessing the effectiveness of enhamtgmojects. This could improve our ability
to detect differences resulting from the enhancémerestoration of streams in the area. For
example, dace exhibit many of the dispersal bemavtiat we expect from juvenile salmonids
(Clough and Beaumont 1998), and thus require thegannectivity among stream habitats
(Poulet 2008). Where dace are present, focustegtain on measuring their dispersal behavior
in streams subject to culvert removal activitieg/mpeovide better chance of elucidating the
effects of the work, and translate to highlight é@s for juvenile salmonids as well. Effecting
positive change by successfully showing changeda@lto restoration measures could result in
the creation of successful and viable methods frawe stream conditions for these and other
native species in the region.

The index of biotic integrity showed that conditoin City of Portland streams are on
average marginally impaired. Although there mayehiaeen a slight trend toward improved
median impairment ranking for the ecoregion, naheaas defined as acceptable; the highest
impairment level achievable for our index. Despite hope that an ecosystem’s ability to
support viable aquatic communities can rebounddhapollowing disturbance, animal
abundances may decline (e.g. due to stochastidgusefore the community responds to
enhancement efforts. Davis (1995) described tifiatte¢o restore clean water quality in Soar
River, England led to the natural repopulationmeatirpated fish community; a response
requiring 20 years to observe. Little to no chamgeedian stream condition from 2001 to 2008
underscores the need for long term monitoring érdgion. In addition, our ability to detect a
difference when the changes are small in sizeantual in duration may depend on continued
and regular sampling efforts in the ecoregion.eR@003) showed that fish based indexes of
biotic integrity should be capable of detectingva percent change annually after about five
years of sampling in 30 to 50 sites. We samplecfesites and did not repeat sites annually.
By increasing the number of sites we sample, acdedsing the time between sampling events,
our approach would likely become more effectiveetecting small changes.

The headwater reach in both Fanno and Mitchellksreentained large stretches
characterized by an intermittent wetted or puddleahnel during base flow conditions, and
probably did not provide conditions suitable faeaident fish population even during wetter
seasons of the year. Given that our assessmerdasaged to classify stream condition in fish
bearing streams, the use of these reaches mayritenduced bias as observed stream
conditions differed from the theoretical unpertuttstate (Hughes et al. 1998; Whittier et al.
2007). Replacing these two sites may reduce uaawa variability and thus better represent
the area of interest.

The index of biotic integrity is an effective tdok assessing stream condition in urban
ecosystems. However, long term monitoring effogtguire clearly defined spatial scopes for
sampling designs to effectively describe respoSese 2003; Meador et al. 2008). Our
approach was based on a large ecoregion, but sameefcused on scores to scale down their
interpretation to a single reach or to describpexific creek. Using a single reach isolated in a
specific creek that was randomly selected fromhiea¢hroughout a larger ecoregion conforms
to the assumption of this index of biotic integiiBausch et al. 1984; Hughes et al. 1998;
Whittier et al. 2007). However, applying inforn@tifrom a single reach that is representative
of a single isolated condition which differs fromnaplex or fragmented conditions found in the
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majority of the drainage could be fundamentallyia. Whittier et al. 2007 found that direct
substitution of metrics used in one index of bidtikegrity could strain the efficacy of another if
metrics were applied broadly without thorough cdaesation of regional differences. If single
creek or drainage assessments are desired, walstamdider distributing sampling effort
equally across all segments of the stream of ister@ the case of Miller and Stephens creeks,
this would require identifying additional reachbattoccur throughout the entire wetted area of
these drainages. However, we do not recommendwigig this assessment to a finer scale
because doing so would require a novel assessirartests conformity of responsiveness to a
suite of metrics that are free from redundancied, @ertain to a suitable reference collection
specific to each stream indexed. We do believeatiding reaches to our monitoring effort will
better account for small increments of change twez, and feel that it would be appropriate to
include additional reaches in all of the currertiniages sampled-uture assessments should
sample comprehensively in all these drainages ihege to achieve broad acceptance of
impairment levels measured by our index. A firealution on the spatial level should lead to
improved monitoring of aquatic resources in theaeg

We did not complete a seasonal assessment of st@adlition using the index of biotic
integrity (Tinus et al. 2003). Using an index adtix integrity to compare seasonal differences
is biased by unexplained variability among seagdngermeier and Karr 1986; Karr et al.
1987). This bias can be magnified when a referenadition is used interchangeably among
seasons (Hughes et al. 2005; Mebane et al. 2@B8{z et al. (1993) cautioned against lumping
different seasonal collections into a single indékiotic integrity because doing so would make
between year comparisons less meaningful. RamdnYader (1990) looked at sources of
variability and concluded that standardizing datkection methods were important in
increasing the accuracy of an assessment. Fate(@094) showed that sites sampled during
fall had much higher variability when compared tdlections from the same sites in summer.
Hughes et al. (1998) suggested that sources cdhility associated with sampling too few sites,
or sampling when conditions change widely shoul@lbeinated whenever possible to minimize
variability. By following these guidelines, ondams a standard of consistency that assures the
degree a score changes will accurately portrayntipairment level measured. Our commitment
to such a standardized approach strengthens oyar@uans by minimizing unexplained
variability and enhancing dependability of resull$herefore, future comparisons should refrain
from attempting to identify seasonal differencestieam conditions using this method.
However, this method when consistently applied gisuimmer base flow collections that
parallel those used in past work should dependatudlyefficiently provide multiple year
comparisons of stream condition in the region.

RECOMMENDATIONS
We recommend continued monitoring of seasonalughof urban streams to identify
trends in abundance and distribution of native gsecThis effort should include monitoring for
changes in the overall presence of non-nativeifighe area.
We recommend considering evaluations that utilibeonative species (e.g. speckled

dace) as surrogates for less abundant specie@rgpok salmon) to test for changes associated
with habitat improvement projects. Continued enghan reestablishing habitat connectivity
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by clearing stream migratory corridors of blockagaesh as culverts, could make for a promising
demonstration project.

We believe conducting fish monitoring and habitedeintory studies at more regular
intervals (1-3 years) could help to evaluate trethds monitor relative changes for pre- and post-
treatment evaluations.

We recommend continuing to assess stream condisimg the index of biotic integrity
used in this study and designed for the WillamRitesr ecoregion. Future efforts should
identify sources of unexplained variability andesssthe need to incorporate more sites (such as
in Miller and Stephens creeks) into the samplingigie This may add a better characterization
of stream condition at the ecoregion level. Iniaod, reducing the duration between sampling
events from 3-5 to 1-2 years may enhance ouratliletect small changes. Implementing
assessments more frequently and detecting changé®am condition at this scale may provide
a segue for establishing a watershed level mongapproach that could be of mutual interest to
other municipalities and stakeholders in the gre@tetland Metropolitan area.
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Appendix Table 1. Location and description of npldt pass survey reaches sampled in City of Pattsareams during 2008-2009.
Global positioning system coordinates are WGS &drddormatted in decimal degree units (hddd:mm:ss).

Stream,
Reach WGS 84 Description of the downstream and-egust boundaries
Fanno Creek,

1 N45 29 17.6 W122 44 15.65tart at tributary adjacent to 59th Avenue and Ed@2Im upstream; past apartments parallel to
N45 29 17.1 W122 44 10.7creek.

2 N45 29 10.7 W122 43 09.85tart adjacent to red deck and end 100 m upstreé&ib@ary reach; downstream of 39th avenue

culvert north of Beaverton-Hillsdale Highway.

3 N45 28 56.9 W122 42 26.45tart upstream of culvert for Christian Center pagkot Road and end 100 m upstream; adjacent

N45 28 57.5 W122 42 23.0to corner of Neva Shalom temple off SW Dosch Road.
Vermont Creek,

1 N45 28 35.9 W122 44 09.45tart at foot path culvert north of Vermont Straetl end at chain link fence post close to creek.
N45 28 35.6 W122 44 05.5

2 N45 28 24.2 W122 43 33.7Start 20 m into blackberry covered area near ththwest corner of Caldew Street Condos, and
N45 28 26.1 W122 43 36.0end at the overhanging cedar tree.

Woods Creek,

1 N45 28 10.3 W122 44 11.1Start at tributary downstream form April Park trafd end at concrete ring on bank.
N45 28 10.1 W122 44 06.4

2 N45 27 50.6 W122 43 39.55tart ~100m downstream from Garden Home road dudwret end below culvert pool.
N45 27 49.4 W122 43 36.4

Crystal Springs Creek

2 N45 27 44.0 W122 38 31.%tart adjacent to Harney Street between 21st artiA&nues, and end at Tenino Street culvert.
N45 27 44.0 W122 38 31.9

5 Start at apartments and the vacant lot propergy find end at Lambert Street.

8 N45 28 10.7 W122 38 30.4Start adjacent to middle of the concrete castingdpand end just downstream of the
N45 28 17.0 W122 38 31.2Nestmoreland Park lake.
11 N45 28 38.0 W122 38 24.35tart upstream of railroad culvert and end 200 strepm (~50m downstream of pond).
N45 28 43.8 W122 38 20.7
14 N45 28 47.9 W122 38 20.55tart at upstream mouth of pond and end at golfseoproperty line.
N45 28 53.7 W122 38 19.5
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Appendix Table 1. Continued.

Stream,
Reach WGS 84 Description of the downstream andegust boundaries

Crystal Springs (continued)

17

N45 28 55.4 W122 38 10.8&tart at tree with No Trespassing sign downstrefiree line, and end past the stilted Reed
N45 28 56.0 W122 38 03.1College Campus building along Botsford drive.

Johnson Creek

1

4

7

10

13

16

19

22

25

28

31

34

N45 26 44.8 W122 38 37.35tart between two concrete retaining walls andcatyjgto manhole, and end just downstream
N45 26 47.0 W122 38 36.6(~15m) of 17th Avenue bridge.

N45 26 53.4 W122 38 34.Start adjacent to Bus stop on 17th Avenue, and~-&0dn past 2nd bridge.

N45 26 59.4 W122 38 33.4

N45 27 11.6 W122 38 36.5tart at Milport road bridge, and end adjacentaibep pile and corner of building.

N45 27 18.1 W122 38 35.0

N45 27 31.3 W122 38 31.35tart at Ochoco bridge, and end below confluentle @Grystal Springs in Johnson Creek Park.
N45 27 35.6 W122 38 33.4

N45 27 45.5 W122 38 21.7%Start downstream of Umatilla bridge (Adjacent tad@aolis ), and end in the bend downstream of
N45 27 50.5 W122 38 20.1McLoughlin bridge.

N45 27 52.2 W122 38 00.65tart near first white condo on SE Berkley, and a&nhcul-de-sac.

N45 27 53.1 W122 37 53.2

N45 27 53.8 W122 37 43.55tart adjacent to clay tennis court, and end 2Qfpstream past back tennis court.

N45 27 48.8 W122 37 36.2

N45 27 44.1 W122 37 29.35tart downstream of empty restored backwater, adduest downstream of restored instream
N45 27 44.9 W122 37 20.0structure.

N45 27 46.9 W122 37 04.Btart at SE Harney bridge, and end at SE @fenue bridge.

N45 27 42.6 W122 37 00.8

N45 27 31.5 W122 36 42.(5tart at property line of Blue Split level hous8%8 Brookside), and end between Grey and Beige
N45 27 28.2 W122 36 33.4houses (5135 Brookside).

N45 27 26.0 W122 36 27.5tart at 55 avenue bridge, and end in the middle of creek bewdrd the east.

N45 27 21.9 W122 36 20.7

N45 27 20.9 W122 36 04.8tart downstream of Wichita avenue bridge, and apgsoximately midway to second big bend.
N45 27 18.2 W122 36 01.4
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Appendix Table 1. Continued.

Stream,
Reach WGS 84 Description of the downstream andegust boundaries
Johnson Creek (continued)

37 N45 27 18.9 W122 35 45.(5tart at east property line of house on cornelbtii @nd May, and end after creek moves away
N45 27 18.9 W122 35 38.4from May.

40 NA45 27 24.5 W122 35 24.35tart downstream of where Label lane would crosslgrand end where creek bends to east.
N45 27 28.4 W122 35 19.3

43 N45 27 32.2 W122 35 04.45tart upstream of railroad car bridge, and end afeek becomes parallel to Springwater Trail.
N45 27 37.5 W122 35 05.5

46 NA45 27 44.9 W122 34 52.6tart behind old house at 79th and Luther, anda¢®@nd avenue bridge.
N45 27 47.8 W122 34 45.2

49 N45 27 55.9 W122 34 30.5tart at remains of old bridge, and end at Lamiwédge.
N45 27 59.8 W122 34 25.7

55 N45 28 16.6 W122 33 49.45tart downstream 32avenue bridge, and end at the beginning of thereve bank before MAX
N45 28 22.6 W122 33 45.0bridge.

58 N45 28 27.3 W122 33 35.5tart adjacent to forested area on northwest giteeacreek, and end 200m upstream.
N45 28 30.8 W122 33 27.3

61 N45 28 32.3 W122 33 19.5Start where creek is parallel to £0dvenue, and end upstream of 't@8enue property line.
N45 28 30.9 W122 33 11.7

64 N45 28 26.1 W122 33 04.Start downstream of 186avenue bridge, and end at upstream end of lonbpaso tunnel.
N45 28 26.1 W122 32 59.2

67 N45 28 30.1 W122 32 46.65tart behind house on 10&venue, and end past I1@venue bridge.
N45 28 34.5 W122 32 44.5

70 N45 28 30.5 W122 32 29.8&tart at upstream root wad on bend, and end ariounmet| parallel to Foster.
N45 28 28.0 W122 32 25.9

73 N45 28 25.8 W122 32 12.7Start adjacent to downstream end of blue houseepiygmnd end before open replanted bank.
N45 28 24.5 W122 32 04.8

76 N45 28 16.8 W122 31 37.5tart downstream of 122avenue bridge near property line, and end upst&&om.
N45 28 17.2 W122 31 24.0

82 N45 28 25.1 W122 31 05.6tart ~30 m downstream of tributary, and end at"8# Deardorf avenue covered bridge.
N45 28 27.1 W122 30 59.7
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Appendix Table 1. Continued.

Stream,

Reach WGS 84 Description of the downstream andegust boundaries
Johnson Creek (continued)

85 N45 28 40.5 W122 30 32.5tart just upstream of 184ind Deardorf avenue covered bridge, and end 20pstneam.

88 N45 28 38.4 W122 30 26.%Btart downstream of the 1%2venue bridge, and end before the bend upstrene diridge.
N45 28 39.2 W122 30 18.7
91 N45 28 38.1 W122 30 00.7%tart ~30 m downstream of horse farm driveway l&jdmd end where creek is close to Foster
N45 28 42.0 W122 29 52.8road.
94 N45 28 43.2 W122 29 44.%tart where creek is closest to Foster road, addiesecond bridge (private driveway).
N45 28 46.8 W122 29 42.2
Kelley Creek,
2 N45 28 36.7 W122 29 52.%tart at slight bend upstream of 58venue bridge, and end at first instream terrace.
N45 28 32.7 W122 29 53.0
5 N45 28 12.8 W122 29 44 .55tart downstream of tributary, and end at pond.pipe
N45 28 12.2 W122 29 36.5
8 N45 28 11.7 W122 29 36.1Start at Kelley Creek Ranch driveway bridge, andl jest into treed area.
N45 28 06.7 W122 29 30.1
11 N45 28 03.8 W122 29 08.%tart behind church along fence line, and end pesperty line/yard of house on Foster road.
N45 28 01.6 W122 29 06.5
14 N45 27 57.7 W122 28 34.5tart upstream of Richey road culvert, and end ~B@orestored channel adjacent to Bradshaw
N45 27 56.9 W122 28 26.3house and pond.
17 N45 27 56.8 W122 28 08.3tart at foot bridge upstream of driveway culvéftRichey road, and end at structure below"190
N45 27 57.2 W122 28 00.7avenue culvert.
23 N45 27 58.4 W122 27 35.5tart ~20m upstream of 19@venue culvert, and end 200m upstream.
N45 27 57.5 W122 27 29.0
26 N45 27 58.1 W122 27 15.(6tart adjacent to Binford avenue, and end adjaoeBleven Mile Avenue.
N45 27 51.5 W122 27 07.3

29 N45 27 41.2 W122 26 54.55tart at culvert on private driveway (green maillB®.5), and end upstream at pink flagging.
N45 27 37.4 W122 26 48.7
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Appendix Table 1. Continued.

Stream,

Reach WGS 84 Description of the downstream andegust boundaries
Kelley Creek (continued)
32 N45 27 33.1 W122 26 42.45tarts adjacent to metal pipe on Rodlun road, addae logs by tributary confluence.
N45 27 27.2 W122 26 41.2
Mitchell Creek,

2 Start at top of pool above "race track” culvert] @nd in blackberries adjacent to horse stable
property.
5 N45 27 48.2 W122 29 25.55tart near downstream edge of property line, anda¢®Baxter road culvert.
N45 27 43.2 W122 29 27.7
8 N45 27 36.8 W122 29 49.85tart at 162 avenue culvert, and end 200m upstream.
N45 27 33.2 W122 29 50.9
11 N45 27 32.5W122 30 01.65tart ~50 m downstream of tributary, and end aetrpark culvert.
N45 27 30.3 W122 30 08.6
14 N45 27 24.8 W122 30 26.45tart ~50m upstream of fence line, and end at stnbélert adjacent to Spyglass road.
N45 27 22.0 W122 30 33.2
Miller Creek

2 N45 37 05.6 W122 48 14.2Start at confluence with Willamette River, and 9@ m upstream.

5 N45 37 03.1 W122 48 24.85tart upstream of highway 30 bridge, and end 1Q{pstream.
N45 37 01.4 W122 48 28.5

Stephens Creek
1 N45 28 07.7 W122 40 10.(tart at confluence with Willamette River, and endulvert at Macadam Avenue.
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Appendix Table 2. Location and description of &ngass survey reaches sampled in City of Ports&msdms during 2008. Global
positioning system coordinates are WGS 84 datumdtted in decimal degree units (hddd:mm:ss).

Reach

Length

Stream, meters
Reach WGS 84 (miles) Description of the downstream and upstréaomdaries

Fanno Creek,
1 N4529 17.6 W122 44 15.6100 (0.06) Start at tributary that is adjacent@8 &venue, and end just past apartments parallel
N45 29 17.1 W122 44 10.7 to creek.
2 N45 29 10.7 W122 43 09.8100 (0.06) Start downstream of*38treet culvert (north of Beaverton-Hillsdale Highyy
adjacent to a red deck, and end 100 m upstrearibaiatry .
3 N45 28 56.9 W122 42 26.4100 (0.06) Start upstream of culvert for Christizenter parking, and end adjacent to corner of

N45 28 57.5 W122 42 23.0 Neva Shalom temple.
Crystal Springs Creek,
1 2,743 (1.71) Start at mouth of Crystal Springs €r@ad end at Reed College Lake.
Johnson Creek,
2 1,199 (0.75) Start at highway 224 overpass, andaénabuth of Crystal Springs Creek.
4 815 (0.51) Start at the old Tacoma street bridgesing, and end at Tideman-Johnson rail and
foot bridge.
6 1,909 (1.20) Start at Johnson Creek boulevardgaddat Linwood avenue.
8 1,252 (0.78) Start at 82avenue bridge crossing and end at I1-205 bridges.
10 1,062 (0.66) Start at 18@avenue, and end at f1@venue bridge crossing.
12 2,743 (1.71) Start at upper end of the Brooksidst@tation site, and end at SE 3venue
bridge crossing.
14 2,743 (1.71) Start at Kelley Creek tributary, and et 198 avenue bridge crossing
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Appendix Table 2. Continued

Reach
Length
Stream, meters
Reach WGS 84 (miles) Description of the downstream and upstréaomdaries
Johnson Creek (continued)
16 2,743 (1.71) Start at Springwater corridor bridgg] end at Palmblad road bridge crossing.
Kelley Creek,
2 Start at slight bend upstream of T58/enue bridge, and end at first instream terrace.
4 Start downstream of tributary and end at pond.pipe
Mitchell Creek,
1 Start at confluence with Kelley Creek, and enBaatter road.
2 Start at Baxter road, and end at Y6®venue.
3 Start at 162 avenue, and end at unnamed road.
4 Start at unnamed road, and end at headwaters.

Miller Creek,
2 N45 37 05.6 W122 48 14.2100 (0.06) Start at confluence with Willamette Rjand end 100 m upstream.

5 N45 37 03.1 W122 48 24.8100 (0.06) Start upstream of highway 30 bridge, emdl 100 m upstream.
N45 37 01.4 W122 48 28.5

Stephens Creek,
1 N45 28 07.7 W122 40 10.0¢5 (0.05) Start at confluence with Willamette Rjvand end at Macadam avenue culvert.

44



Appendix Table 3. Individual electrofishing surweith specific information relative to each
sampling event in City of Portland reaches durif§&2009.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity

Spring (Multiple pass),
Fanno Drainage,

Fanno Creek 1 (100) 6/16/20089:24 3 (2,527) 100. 14.
2 (100) 6/16/200812:32 3 (2,930) .14,
3 (100) 6/17/200810:02 1 (679) .12,

Vermont Creek 1 (100) 6/17/20080:54 1 (957) .13.
2 (100) 6/17/200812:40 1 (811) .12,

Woods Creek 1 (100) 6/18/20080:38 1 (607) .12.
2 (100) 6/18/2008 9:44 1 (804) .12,

Johnson Drainage,

Crystal Springs Creek 2 (200) 4/24/200810:153 ( ) .12,
5 (200) 4/30/2008 9:101( ) .12,
8 (200) 4/24/200814:051 ( ) .13.

11 (200) 4/30/200812:152 ( ) . 15.
14 (200) 5/1/2008 9:40 3 ( ) . 13.
17 (200) 5/19/200812:57 3 ( ) . 19.

Johnson Creek 1 (200) 5/14/2008):06 3 ( ) . 15.
4 (200) 5/15/2008 9:14 1 ( ) . 16.
7 (200) 4/28/2008 9:353( ) .14,

10 (200) 4/28/200813:251 ( ) . 16.
13 (200) 5/2/200810:151 ( ) .12,
16 (200) 4/25/2008 9:25 1 ( ) . 10.
19 (200) 5/5/2008 9:302 ( ) .14,
22 (200) 4/17/200811:302 ( ) C11.
25 (200) 4/21/2008 9:51 3 ( ) . 8.

28 (200) 4/21/200813:291 ( ) . 9.

31 (200) 4/22/2008 9:28 1 ( ) . 9.

34 (200) 4/22/200810:48 1 ( ) . 9.

37 (200) 5/15/200810:58 1 ( ) . 16.
40 (200) 4/22/200812:49 1 ( ) .
43 (200) 4/22/200814:001 ( ) . 9.

46 (200) 5/6/200810:351 ( ) .14,
49 (200) 5/5/200812:453 ( ) . 16.
52 (200) 5/6/200814:002 ( ) .14,
55 (200) 5/7/2008 9:101 ( ) .13.
58 (200) 5/7/200810:453 ( ) . 13.
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Appendix Table 3. Continued.

46

a) Seconds during one of the pass was not recqmiledto resetting the timer

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity
Spring (Multiple pass) cont.,
Johnson Drainage cont.,
Johnson Creek cont. 61 (200) 5/8/2008:251 ( ) 11,
64 (200) 5/8/200811:152 ( ) .12,
67 (200) 5/8/200814:053 ( ) .13.
70 (200) 5/16/200811:502 ( ) . 18.
73 (200) 5/9/2008 9:053( ) .12,
76 (200) 5/13/2008 9:00 3 ( ) .12,
79 (200) 5/12/200810:201 ( ) C11.
82 (200) 5/16/2008 9:26 2 ( ) .17,
85 (200) 5/15/200813:051 ( ) .17,
88 (200) 4/29/2008 9:451 ( ) .12,
91 (200) 4/29/200811:052 ( ) .12,
94 (200) 4/29/200814:451 ( ) .12,
Kelley Creek 2 (200) 5/20/20080:38 3 ( ) . 16.
5 (200) 5/27/200810:00 3 ( ) .14,
8 (200) 5/28/200810:203 ( ) . 15.
11 (200) 5/21/2008 9:52 3 ( ) . 15.
14 (200) 6/13/200811:28 3 (5,716) .12,
17 (200) 5/22/200810:22 3 ( ) C11.
20 (200) 6/5/200810:452 ( ) C11.
23 (200) 6/2/200811:303 ( ) .12,
26 (200) 5/29/200811:001 ( ) .12,
29 (200) 5/23/200811:56 1 ( ) C11.
32 (200) 5/29/200812:451 ( ) .12,
Mitchell Creek 2 (200) 6/9/200812:14 3 (4,383) .12.102
5 (200) 6/12/2008 9:29 3 (5,489) C11.
8 (200) 6/6/200810:03 3 (3,829§ C11.
11 (200) 6/10/200810:10 3 (4,961) .10. 100
14 (200) 6/11/200812:20 1 (848) 13.124
Miller Drainage,
Miller Creek 1 (100) 4/18/2008 9:553 ( ) . 9.
2 (100) 5/19/200810:17 1 ( ) 14.
Stephen Drainage,
Stephens Creek 1(75) 4/14/2002:101 ( ) 11.



Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity
Summer (Multiple pass),
Fanno Drainage,
Fanno Creek 1 (100) 7/29/20088:30 2 (2,652) . 15. 244
2 (100) 7/29/200810:15 3 (2,639) . 15. 220
3 (100) 7/29/200811:40 1 (514) .14. 220
Vermont Creek 1 (100) 8/4/20088:45 1 (750) .13.128
2 (100) 8/4/200810:27 1 (1,219) .13. 120
Woods Creek 1 (100) 8/4/20089:46 1 (537) .13.
2 (100) 8/4/200810:34 1 (560) .14,
Johnson Drainage,
Crystal Springs Creek 2 (200) 7/16/2008 9:14 2 (1,892) . 18.
5 (200) 7/16/200811:551 (1,103) . 20.
8 (200) 7/15/200811:50 2 (1,650) .17.194
11 (200) 7/16/2008 9:45b ( ) .15. 182
11 (200) 7/18/2008 9:32 2 (4,256) .14, 222
14 (200) 7/18/2008 8:151( ) .14. 184
17 (200) 7/17/2008 9:06 2 (3,399) .17,
Johnson Creek 1 (200) 7/28/2008:54 1 (3,387) . 16.
4 (200) 6/30/2008 9:46 1 (2,725) .19.192
7 (200) 7/1/2008 9:21 1 (1,927) .19. 198
10 (200) 7/1/200812:15 2 (3,895) .21. 175
13 (200) 7/2/2008 9:45 3 (5,497) .19. 177
16 (200) 7/2/200813:43 2 (3,347) . 20. 181
19 (200) 7/3/2008 9:27 1 (2,333) .19. 155
22 (200) 7/8/2008 9:13 3 (5,955) .18. 185
25 (200) 7/9/2008 8:43 2 (3,038) . 20. 172
28 (200) 7/9/200811:19 2 (3,000) . 20.
31 (200) 7/10/2008 8:38 3 (5,377) .19. 180
37 (200) 7/14/200810:19 1 (3,904) . 19.
40 (200) 7/15/2008 7:50 3 (4,367) .18. 153
43 (200) 7/15/2008 8:30 1 (1,897) . 18.
46 (200) 7/25/2008 8:35 3 (5,580) . 18.
49 (200) 7/21/2008 8:20 3 (4,411) .17. 142
52 (200) 7/21/2008 8:22 2 (3,693) . 18.
55 (200) 7/22/2008 9:00 1 (2,111) . 18.

b) Electrofisher malfunctioned 10 m into initiakruso ended sampling event
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Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity

Summer (Multiple pass) cont.,
Johnson Drainage cont.,

Johnson Creek cont. 58 (200) 7/22/2008:05 3 (4,929) .16. 154
61 (200) 7/23/2008 8:25 1 (1,782) .17,
64 (200) 7/23/2008 8:50 2 (8,514) .15. 163
67 (200) 7/23/200810:00 1 (1,637) .17,
70 (200) 7/23/200811:33 1 (2,025) . 16.
73 (200) 7/24/2008 8:30 3 (6,334) .12. 165
76 (200) 7/24/2008 8:25 3 (3,528) . 15.
79 (200) 7/24/200811:13 1 (1,694) . 16.
82 (200) 7/24/200812:29 3 (6,497) .14. 142
85 (200) 7/25/2008 7:40 3 (3,073) .14. 151
88 (200) 7/25/2008 9:28 3 (4,229) .14,
91 (200) 7/25/200811:37 1 (1,777) . 17.
94 (200) 7/28/2008 8:20 2 (4,213) .14. 168
Kelley Creek 2 (200) 7/28/2008.1:33 3 (4,018) .13. 189
5 (200) 7/31/2008 9:00 3 (6,312) .14,
8 (200) 7/31/2008 9:00 3 (4,903) .14. 199
11 (200) 7/10/200813:15 3 (3,340) . .170
14 (200) 8/1/2008 9:28 2 (4,408) . 18. 150
17 (200) 7/28/200811:32 3 (4,569) .14,
20 (200) 8/1/2008 9:28 2 (2,160) .14,
23 (200) 7/29/2008 8:45 1 (992) .13.
26 (200) 7/29/200810:14 1 (1,939) .13.
29 (200) 7/29/200811:57 1 (1,206) .13.
32 (200) 8/1/200812:26 1 (302) .15. 115
Mitchell Creek 2 (200) 7/30/2008.0:15 3 (5,653) . 15.
5 (200) 7/22/200811:47 3 (2,589) .14,
8 (200) 7/18/2008 8:57 3 (4,119) .13.
11 (200) 7/30/2008 9:00 3 (3,066) .12.104
14 (200) 7/30/200813:30 1 (18) .21.199
Miller Drainage,
Miller Creek 1 (100) 7/14/200813:26 3 (1,969§ . 15.
2 (100) 7/14/200813:20 1 (1,211) .. 215

Stephens Drainage,
Stephens Creek 1 (100) 7/15/2008:54 1 (749) . 18.
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Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity
Summer (Single pass),
Fanno Drainage,
Fanno Creek 1 (100) 8/29/20088:15 1 (1,855) .17.186
2 (100) 9/4/2008 8:40 1 (1,913) .13. 220
3 (100) 10/1/2008 9:00 1 (434) 100. 14. 249
Johnson Drainage,
Crystal Springs Creek 1 (2,743) 9/3/2008 9:00 1 (1,733) . 14. 229
Johnson Creek 2(1,199) 8/26/2008:29 1 (4,054) . 16. 204
4 (815) 8/22/2008 8:10 1 (1,437) .17. 167
6 (1,909) 9/2/200810:00 1 (5,151) .14, 177
8 (1,252) 8/27/2008 8:20 1 (1,152) .18. 158
10 (1,062) .o
12 (1,761) 8/12/2008 8:00 1 (3,231) .18. 152
14 (3,219) 8/28/2008 9:30 1 (3,942) .17.134
16 (4,087) .o
Kelley Creek 2 (1,023) 8/7/20088:30 1 (3,650) .17.191
4 (1,905) 8/20/2008 8:42 1 (2,768) .18.198
Mitchell Creek 2 (610) 8/15/2008 8:30 1 (1,284) .17. 119
4 (609) 8/11/2008 8:38 1 (104) . 16.
Miller Drainage,
Miller Creek 1 (100) 8/8/2008 9:44 1 (596) .15.198
2 (100) 8/14/2008 9:45 1 (1,080) .14. 229
Stephens Drainage,
Stephens Creek 1 (100) 8/13/2008:58 1 (102) . 16. 231
Fall (Multiple pass),
Fanno Drainage,
Fanno Creek 1(100) 12/10/20082:40 3 (2,135) 200.7.143
2 (100) 12/9/2008 8:40 3 (2,586) 200. 6. 121
3(100) 10/22/2008 8:50 1 (382) 100.9. 174
Vermont Creek 1 (100) 11/5/20084:09 1 (1,354) 200. 9. 106
2 (100) 11/25/200812:551 (673) 200. 7. 165
Woods Creek 1(100) 10/24/20088:55 1 (464) 200. 7. 180
2 (100) 11/4/2008 9:20 1 (762) 200. 10. 131
Johnson Drainage,
Crystal Springs Creek 2 (200)  10/29/2008 8:50 3 (3,554) 100. 11. 206
5 (200) 12/4/200812:30 1 (1,055) 200. 10. 182
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Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity
Fall (Multiple pass) cont.,
Johnson Drainage cont.,
Crystal Springs cont. 8 (200)  12/15/2008.:251 (1,193) 100.4.176
11 (200) 11/3/2008 8:55 1 (1,319) 200. 12. 202
14 (200) 11/3/200810:351 (1,406) 200.12.178
17 (200) 12/16/200811:552 (2,321) 100. 3. 177
Johnson Creek 1(200) 11/10/2008:45 2 (3,602) 200. 11. 146
4 (200) 12/4/2008 9:00 3 (4,205) 200. 8. 146
7 (200) 11/20/2008 8:40 3 (3,613) 200.9. 96
10 (200) 12/2/200812:25 3 (4,157) 200. 11. 138
13 (200) 11/18/2008 8:50 3 (3,632) 200. 8. 110
16 (200)  10/30/200810:42 3 (3,203) 200. 11. 210
19 (200) 11/20/200814:02 3 (3,585) 200. 10. 92
22 (200)  10/21/200810:15 3 (4,534) 200. 10. 154
25 (200) 10/20/200810:24 3 (2,479) 200.11. 192
28 (200)  11/18/200813:45 3 (2,435) 200.9. 102
31(200) 11/19/2008 8:55 3 (4,545) 200. 9. 102
34 (200) 10/22/200810:14 3 (5,870) 200. 9. 122
37 (200)  10/27/200814:09 3 (3,933) 200. 10. 110
40 (200)  11/24/200812:302 (2,077) 200.7.94
43 (200) 12/11/2008 8:55 3 (4,302) 200. 7. 88
46 (200)  10/29/200813:05 3 (4,324) 200.11. 115
49 (200) 11/26/2008 8:48 1 (1,589) 200. 6. 95
52 (200) 12/1/200811:50 1 (996) 200.9.91
55 (200) 11/25/200811:001 (1,157) 200. 6. 97
58 (200) 12/3/200812:20 1 (1,558) 200. 9. 88
61 (200) 10/28/200811:001 (1,457) 200.9.98
64 (200)  11/25/2008 8:40 2 (1,984) 200. 6. 95
67 (200) 11/18/200812:10 1 (980) 200. 9. 93
70 (200)  10/30/2008 8:451 (1,492) 200.9.122
73 (200) 10/23/2008 8:57 3 (4,738) 200. 9. 102
76 (200)  10/27/200810:44 3 (3,294) 200.9. 115
79 (200) 12/3/200814:00 1 (1,162) 200. 10. 91
82 (200) 12/3/2008 8:55 3 (3,555) 200.9.91
85 (200) 11/17/200813:452 (1,385) 200. 10.92
88 (200)  10/23/200813:00 3 (2,678) 250. 9. 103
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Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity
Fall (Multiple pass) cont.,
Johnson Drainage cont.,
Johnson Creek cont. 91 (200) 10/28/2008:20 1 (1,388) 200. 9. 129
94 (200) 12/2/2008 9:15 1 (1,300) 200. 10. 75
Kelley Creek 2 (200) 12/12/20088:40 3 (3,107) 200. 6. 126
5(200) 11/14/2008 9:10 3 (4,607) 200. 9. 125
8 (200)  11/17/2008 8:45 3 (5,666) 200. 8. 136
11 (200) 11/24/2008 9:40 3 (4,255) 200.7.129
14 (200)  11/26/200810:10 3 (3,799) 200. 6. 109
17 (200)  11/19/200812:45 3 (3,425) 100.9. 122
20 (200) 12/1/2008 8:50 1 (1,638) 200. 9. 109
23 (200) 10/28/200813:40 3 (1,700) 100. 10. 115
26 (200) 12/10/2008 9:05 2 (2,597) 200.6.91
29 (200) 11/5/200812:12 1 (855) 100. 8. 76
32 (200) 11/4/200811:06 1 (557) 200. 10. 99
Mitchell Creek 2 (200) 12/1/2008.2:20 3 (3,697) 200. 9. 138
5(200) 11/12/2008 9:25 3 (3,166 200. 12. 114
8 (200)  10/24/200810:55 3 (3,737) 200.7. 126
11 (200) 11/5/2008 9:15 3 (3,214) 100.9.128
14 (200) 11/3/200813:35 1 (352) 100. 11. 111
Miller Drainage,
Miller Creek 1(100) 12/11/2008L2:55 3 (2,164) 100. 8. 138
2 (100) 11/20/200811:301 (797) 200.9. 125
Stephens Drainage,
Stephens Creek 1(100) 10/27/2008:45 2 (1,248) 100. 10. 218
Winter (Multiple pass),
Fanno Drainage,
Fanno Creek 1 (100) 1/26/20092:02 1 (601) 200. 4. 85
2 (100) 3/9/200910:22 1 (930) 100. 5. 157
3 (100) 2/2/2009 8:45 1 (389) 200. 4. 166
Vermont Creek 1 (100) 3/11/20022:17 1 (984) 100. 5. 135
2 (100) 1/27/2009 8:39 1 (633) .3.138
Woods Creek 1 (100) 3/11/20091:41 1 (458) 100. 4. 141
2 (100) 2/3/2009 9:111 (1,077) 100. 3. 179
Johnson Drainage,
Crystal Springs Creek 2 (200) 3/9/200911:253 (3,370) 150. 8. 193
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Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity

Winter (Multiple pass) cont.,
Johnson Drainage cont.,
Crystal Springs cont. 5 (200) 3/9/200M4:51 1 (1,438) 100. 10. 184
8 (200) 3/11/200913:42 1 (1,420) 150. 10. 179
11 (200) 2/4/200916:00 1 (882) 150. 11. 179
14 (200) 2/23/200911:42 2 (2,685) 150. 11. 180
17 (200) 2/4/200914:40 2 (1,821) 100. 9. 162

Johnson Creek 1(200)  1/29/2008:53 3 (3,039)  200. 5. 139
4 (200) o
7(200)  1/21/2009 8:45 3 (3,553) 200. 3.

10 (200)  1/28/2009 9:25 2 (2,265)  200. 4. 104
13 (200)  2/23/2009 8:43 3 (3,506)  200. 6. 104
16 (200)  2/18/200913:29 1 (1,457) 150. 7. 99
19 (200) o

22 (200) 2/9/2009 8:35 3 (3,895) 150. 5. 113
25(200)  1/28/200911:19 3 (2,830) 200. 4. 89
28 (200)  2/10/200913:10 3 (4,003)  150. 5. 101
31 (200) 2/4/200911:57 3 (3,815)  200. 6. 90
34 (200) 2/9/200910:58 3 (3,695)  150. 6. 93
37 (200)  1/26/200910:02 3 (2,995) 200. 2. 90
40 (200)  1/21/200912:00 3 (2,947)  200. 3. 78
43 (200) o

46 (200) 2/2/2009 9:42 3 (2,923) 200. 3. 84
49 (200)  2/18/200911:30 1 (1,524) 100. 5. 81
52 (200)  1/22/200912:201 (882)  200. 3. 93
55 (200) 2/3/200911:21 1 (1,174)  200. 4. 74
58 (200) 2/3/200912:36 1 (1,109)  200. 4. 79
61 (200)  3/12/2009 9:03 1 (1,595) 100. 4. 71
64 (200) 2/9/200914:37 1 (1,133)  150. 5. 91
67 (200)  1/22/200913:152 (1,805) 200. 4. 89
70 (200)  3/12/200910:111 (817)  100. 4. 70
73 (200) o

76 (200)  1/29/200913:213 (2,811) 200. 4. 82
79 (200)  1/26/2009 8:40 1 (1,606) 200. 2. 83
82 (200) 2/9/200913:01 2 (2,273)  150. 5. 86
85 (200)  2/10/2009 8:40 3 (2,770) 150. 4. 86
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Appendix Table 3. Continued.

Season (method), Pass DC at Volts.
Drainage, Reach count H?0 temp.
Stream (length) Date Time (seconds) conductivity
Winter (Multiple pass) cont.,
Johnson Drainage cont.,
Johnson Creek cont. 88 (200) 2/3/2004:06 1 (1,211) 200. 5. 80
91 (200) 2/2/200912:552 (1,871) 200.5. 81
94 (200) 1/29/200911:501 (1,178) 200.4.79
Kelley Creek 2 (200) 3/2/2009 8:34 3 (2,439) 200.7.69
5 (200) 3/18/2009 9:23 1 (1,144) 200.7.71
8 (200) 2/19/2009 9:29 2 (3,163) 100.4.81
11 (200) 2/18/2009 9:00 2 (1,850) 100.5.91
14 (200) 1/26/200913:32 3 (2,429§ 200. 2. 74
17 (200) 1/27/200910:50 3 (4,273) 200.2.79
20 (200) 2/19/200912:30 2 (2,311) 100.6. 70
23 (200) 2/12/200912:31 3 (2,597) 150.4.71
26 (200) 2/12/200914:24 1 (1,495) 100. 4. 80
29 (200) 1/28/200914:28 1 (738) 100. 6. 57
32 (200) 2/4/200910:48 1 (397) 100. 6. 56
Mitchell Creek 2 (200) 1/22/2009 8:57 3 (2,930) 200. 4. 103
5 (200) 2/10/200910:21 3 (2,309) 150. 4. 86
8 (200) 3/2/200912:57 3 (3,793) 100. 8. 85
11 (200) 2/5/200911:37 3 (2,494) 100.7.88
14 (200) 2/3/200910:21 1 (204) 100. 3. 84
Miller Drainage,
Miller Creek 1 (100) 2/5/2009 9:15 3 (1,595) 100. 5. 96
2 (100) 2/4/2009 8:54 2 (1,196) 100.4.78
Stephens Drainage,
Stephens Creek 1 (75) 2/11/2009:17 3 (2,337) 150. 6. 157

53



Appendix Table 4. Estimated fish for each reach@ad in City of Portland streams during springnsuer, fall and winter 2008-
2009. Reach length in Fanno and Miller creeks vi@&@&m, while Stephens Creek was 75 m. All thelea in Johnson Creek
Watershed were 200 m in length.

Drainage, Spring Summer Fall Winter

Stream (Reach) Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)
Fanno Drainage,
Fanno Creek (1) Cottidae Reticulate sculpin 167.5 (16.0) 121.0Q}15. 108.7 (51.6) 8.0 (a)
Unidentified sculpin 169.3 (180.8) 128.4 (80.6) 613(131.2) 1.0 (a)
Cyprinidae Redside shiner 94.8 (29.8) b c 0.0 (
Petromyzontidae Western Brook lamprey 2.2 (1.8) (0.9 C 0.0()
Pacific lamprey 0.0() 1.0 (a) 5.8 (9.2) 0.0 ()
Salmonidae Cutthroat 6.5 (2.4) 1.0 (a) c
Fanno Creek (2) Cottidae Reticulate sculpin 211.0 (55.4) 170.94B1. 59.2 (4.2) 3.0 (a)
Unidentified sculpin 37.9 (15.6) 13.4 (8.0) 100187.8) 4.0 (a)
Petromyzontidae Pacific lamprey 0.0) 0.0() 0.0() 5.8 (9.2)
Salmonidae Cutthroat 22.8 (89.4) 5.8 (9.2) 5.9)(4.8
Fanno Creek (3) no fish identified
Vermont Creek (1) Cottidae Reticulate sculpin 79.0 (a) 74.0 (a) 28)0 60.0 (a)
Unidentified sculpin 20.0 (8) 45.0 (a) 50.0 (a) 0 (a)
Cyprinidae Redside shiner 1.0 (a) 0.0)( 0.0() 0.0()
Poeciliidae Western mosquitofish 0.0) 0.0( ) 0.0( ) 1.0 ()
Vermont Creek (2) Cottidae Reticulate sculpin 63.0 (a) 34.0 (a) 28)0 6.0 (a)
Unidentified sculpin 1.0 () 12.0 (a) 35.0 (a) ()
Petromyzontidae Western Brook lamprey 1.0 (@) 4)0 ( 0.0() 0.0( )
Pacific lamprey 1.0 () 0.0() 0.0() 0.0()

Woods Creek (1)
Woods Creek (2)

no fish identified
no fish identified

a) Not able to calculate standard error
b) Negative estimate is due to a violation in d&ph where catch value(s) did not decrease ligegith each subsequent pass

c) Species encountered during a later pass, ®ta@kstimate species abundance
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Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed,
Crystal Springs Cr (2)

Crystal Springs Cr (5)

Catostomidae

Centrarchidae

Cottidae

Cyprinidae

Fundulidae

Gasterosteidae

Ictaluridae

Largescale sucker
Unidentified sucker

Bluegill
Largemouth bass
Pumpkinseed
Reticulate sculpin
Unidentified sculpin
Chiselmouth
Common carp
Northern pikeminnow
Redside shiner
Speckled dace
Longnose Dace
Goldfish

Banded killifish

Threespine stickleback
Brown bullhead

Petromyzontidae Western Brook lamprey

Salmonidae

Catostomidae

Centrarchidae
Cottidae

Chinook salmon
Coho salmon
Steelhead

Largescale sucker
Unidentified sucker

Smallmouth bass

Prickly sculpin

55

1.0 (a)
16.6 (2.2)
1.0 ()
0.0(0

0.0 ()

142.0 (34.4)

30.8 (47.4)
3.8(5.2)
1.0 (a)
1.0 (a)

92.8 (12.0)
c
0.0()

0.0()
0.0(0

b
0.0(
0.0(
3.1(1.0)
2.0 (@)
0.0()
22.0 (a)
0.0 ()
2.0 (@)
0.0()

2.0 (a)
0.0
c
0.0( )
0.0( )
541.4@p7.
47.0 (a)
0.0}
0.0(
0.0(
48.1 (13.5)
37.6 (3.7)
1.0 (a)
0.0()
0.0( )
0.9 (
0.0()
0.0( )
1.0 (@)
0.0(
0.0( )

0.p (
0.0( )

0.0 (
1.0 (a)

b
0.0( )
16.7 (27.8)
c
8.7 (2.8)
212.9 (348.0)
5.0 (a)
3.8(5.2)
C
c
472.8 G&)38
63.1 (16.4)
0.0()
C
0.0( )
3.0 (a)
c
0.0( )
3.3)(5.
0.0( )
7.1(0.8)
0.0( )
2.0 (a)
0.0( )
0.0()

0 (a)
17.5 (17.8)
1P (a
0.0()
0.0()
47.7 (87.2)
2.0 (a)
3.8(5.2)
0.0()
6.0 (a)
74.2 (29.0)
46.4 (12.8)
0.0( )
0.0()
1.0 ()
1.0 (a)
0.0()
c
0.0()
6.1 (0.8)
3.1(1.0)
0.0( )
0.0()
0.0( )
0.0( )



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Spring Summer Fall Winter

Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,

Crystal Springs Cr (5) contottidae cont.

Crystal Springs Cr (8)

Crystal Springs Cr (11)

Cyprinidae

Gasterosteidae
Catostomidae
Cottidae

Cyprinidae

Gasterosteidae
Catostomidae

Centrarchidae
Cottidae

Cyprinidae

Gasterosteidae

Reticulate sculpin
Unidentified sculpin
Common carp
Redside shiner
Speckled dace
Threespine stickleback
Unidentified sucker
Prickly sculpin
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Threespine stickleback
Largescale sucker
Unidentified sucker
Bluegill
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Threespine stickleback

Petromyzontidae Ammocoetes

Salmonidae

Western Brook lamprey

Steelhead
Cutthroat

56

170.0 (a)

2.0 (a)

2.0 (@)
68.0 (a)
34.0 (a)

9.0 (a)

0.0)

0.0()

126.0 (a)

0.0 ()

0.0§

0.0(

24.0 (a)

18.0 (19.0)
0.0 ()

0.0 ()
243.4 (75.7)
25.0 (60.0)
104.0 (4.7)
14.3 (3.5)

7.2 (0.6)

0.0

c

2.0 (a)
0.0()

143)0 (
14.0 (a)
0.0)
8.0 (a)

5.0 (a)
a).0 (
0.0( )
2.0 (@)
231.0 (a)
17.0 (a)
4.0 (a)
5.0 (a)
(22.0
1.0 (a)
0.0( )
0.0()
b
32.0 (9.8)
b
144.5 (360.6)
(0)
1.0 (a)
0.0(
0.0)(
1.0 (a)

94.0 (a)
11.0 (a)
0.0( )
282.0 (a)
23.0 (a)
83.0 (a)
0.0( )
0.0()
8.0 (a)
0.0()
10.0 (a)
0.0()
0.0()
4.0 (a)
3.0 (@)
1.0 (a)
20.0 (a)
1120 (
15.0 (a)
4.0 (a)
3.0 (@)
0.0()
0.0( )
0.0( )
0.0()

55.0 (a)
&P
0.0( )
1.0 (a)
15.0 (a)
53.0 (a)
1.0 ()
0.0( )
0§a)
0.0( )
1.0 (a)
15.0 (a)
36.0 (a)
0.0()
0.0()
0.0()
9.0 (a)
5.0 (@)
0(0)
(@.0
4.0 (a)
0.0( )
3.0 (@)
0.0( )
0.0( )



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,
Crystal Springs Cr (14)

Crystal Springs Cr (17)

Johnson Creek (1)

Catostomidae Largescale sucker

Unidentified sucker

Cottidae Prickly sculpin
Reticulate sculpin
Unidentified sculpin

Cyprinidae Redside shiner

Speckled dace
Gasterosteidae ~ Threespine stickleback
Petromyzontidae Ammocoetes

Western Brook lamprey

Pacific lamprey

Salmonidae Chinook salmon
Coho salmon
Steelhead

Cottidae Reticulate sculpin
Unidentified sculpin

Cyprinidae Speckled dace

Gasterosteidae  Threespine stickleback

Salmonidae Chinook salmon
Catostomidae Largescale sucker
Unidentified sucker
Centrarchidae Bluegill

Smallmouth bass
Cobitidae

Cottidae

Oriental weatherfish
Prickly sculpin

57

c

0.0()

1.0 (a)
425.4 (40.2)
155.9 (82.4)

0.0}
14.1 (21.6)

48.2 (28.2)

15.3 (14.2)
27.5(108.8)
0.0 ()

0.0}

1.0 (a)
11.7 (15.4)
38.0 (a)

0.0 ()

0.0}

5.0 (a)

0.0}

1.0 (a)

1.0 (a)

1.0 (a)

0.00

0.0)

24.8 (4.6)

0.9 (
0.0( )

0.0
89.0 ()
97.0 (@)

2.0 (@)
13.0 (a)
.0(0
7.0 (8)
3.0 (a)
0.0()
0.0( )

0.0(

0.0]
113.1 (5.6)

b
11.6 (1.2)
343 (
1.0 (a)
0.9 (

2.0 (a)

0.0
0.0( )
1.0 (a)

8.0 (a)

0.0( )
0.0( )
0.0( )
21.0 (a)
22D (a
21.0 (a)
21.0 (a)
8.0 (a)
(0.p
0.9 (
0.0( )
0.0( )
0.0( )
0.0( )
c
c
c
b
1.0 (a)
c
15.1 (1.9)
1.0 (a)
4.0 (3.5)
0.0()
9.0.4)3

0.0()
1.0 (@)
1.0 (a)
139.1 (13.7)
83.8 (24.4)
56.9 (3.5)
5R5L§
16.0 (6.9)
b
9.0 (13.4)
1.0 (a)
2.0 (a)
0.0()
1.0 (a)
24.2 (10.9)
0.0()
c
0.0()
1.0 (a)
0.0()
0.0
0.0()
0.0()
0.0()
1.0 (a)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer
fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Fall Winter

Johnson Watershed cont.,
Johnson Creek (1) cont.

Johnson Creek (4)

Cottidae cont.

Cyprinidae

Gasterosteidae

Ictaluridae

Reticulate sculpin
Unidentified sculpin
Common carp
Northern pikeminnow
Redside shiner
Speckled dace
Longnose Dace
Threespine stickleback
Brown bullhead

Petromyzontidae Ammocoetes

Salmonidae

Catostomidae

Centrarchidae

Cottidae

Cyprinidae

Chinook salmon
Coho salmon
Steelhead
Unidentified salmonid

Largescale sucker
Unidentified sucker

Bluegill
Smallmouth bass
Largemouth bass
Pumpkinseed

Prickly sculpin
Reticulate sculpin
Unidentified sculpin
Common carp
Redside shiner

58

c
15.1 (0.8)
0.0(
0.0()
0.0(0
5.0 (a)
0.00

0.9 (
0.0(
0.0X
3.0 ()
0.0()
4.4 (2.6)
5.2(1.2)
0.9(
0.0()
1.0 (a)
0.0()
0.0(0
0.0 ()
6.0 (a)
34.0 (a)
14.0 (a)
0.0(
10.0 (a)

4.0 (a)
33.0 (a)
0.0()
0.0( )
12.0 (a)
16.0 (a)
18.0 (a)
3.0 (a)
0.0()
1.0 (a)

0.0)(
0.0( )

0.0

0.0(
0.0( )
0.0()

0.0
1.0 (a)
0.0()
0.0( )

2.0 (a)
60.0 (a)
19.0 (a)
0.0()

3.0 (a)

29.9)2 1.0 (a)
c 0.0)
3.0 (a) 0.0()
1.0 (a) 0.0()
c 1.0 (a)
5.3 (1.0) 0.9 (
b 0.0()
c 0.0 ()
16.2 (5.2) 0.0()
1.0 (a) 0.0 ()
1.0 (a) 0.0()
0.0() c
0.0( ) 3.8(5.2)
0.0( ) 0.0( )
3.8(5.2)
b
1.0 (a)
b
1.0 (a)
1.0 (@)

C
111.1 (159.6)
b
5.9 (4.8)
b



Appendix Table 4. Continued.

Spring Summer Fall Winter
fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Drainage,

Stream (Reach) Family Common name

Johnson Watershed cont.,

Johnson Creek (4) cont. Cyprinidae cont. Speckled dace 46.0 (a) 16.0 (a) b

Longnose Dace 0.0(0 1.0 (a) 0.0()

Gasterosteidae ~ Threespine stickleback 1.0 () 8.0 ( 5.9 (4.8)

Ictaluridae Brown bullhead 0.0( 0.0() 6.1 (0.8)

Petromyzontidae Ammocoetes 0.0) 0.0() c

Salmonidae Chinook salmon 0.0} 0.0( ) b
Steelhead 0.0() 0.0() 3.1(1.0)
Unidentified salmonid 0.0() 0.0( ) C

Johnson Creek (7) Catostomidae Largescale sucker c 0.0 ( 0.0( ) 0.0( )

Unidentified sucker 0.0() 0.0() c c

Centrarchidae Smallmouth bass 0.0)( 0.0( ) C 0.0()

Cottidae Prickly sculpin c 4.0 (a) 0.0} 0.0()
Reticulate sculpin 291.9 (538.4) 88.0 (@) b b
Unidentified sculpin 397.4 (810.8) 26.0 (a) b 6L2)

Cyprinidae Common carp 0.0 0.0() c 0.0()
Redside shiner c 0.00 c 0.0()
Speckled dace 18.5 (61.8) 10.0 (a) b c
Longnose Dace c 0.00 1.0 () 0.0()

Ictaluridae Brown bullhead 0.0(0 0.0( ) C 0.0()

Petromyzontidae Ammocoetes c 0.0)( 0.0() 0.0()

Salmonidae Chinook salmon 0.0} 0.0() 0.0( ) 2.0 (a)
Coho salmon c 0.0() 2.0 (a) 11.0 (a)
Steelhead 1.0 (a) 0.0 c 6.0 (a)
Cutthroat 0.0 () 0.0( ) 0.0( ) 1.0 (a)
Unidentified salmonid 0.0 () 0.0( ) 0.0( ) 1.0 (a)




Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,
Johnson Creek (10)

Johnson Creek (13)

Catostomidae

Centrarchidae

Cottidae

Cyprinidae

Gasterosteidae

Ictaluridae

Largescale sucker
Unidentified sucker

Bluegill
Smallmouth bass
Pumpkinseed
Prickly sculpin
Reticulate sculpin
Unidentified sculpin
Common carp
Northern pikeminnow
Redside shiner
Speckled dace
Longnose Dace

Threespine stickleback
Brown bullhead

Petromyzontidae Ammocoetes

Poeciliidae
Salmonidae

Catostomidae

Cottidae

Pacific lamprey
Western mosquitofish
Coho salmon

Steelhead

Cutthroat
Largescale sucker

Unidentified sucker
Prickly sculpin

Reticulate sculpin

60

3.0 (a)
0.0()
0.0 ()
3.0 ()
0.0 ()
2.0 (a)

15.0 (a)
18.0 (a)
0.0
0.0 ()
37.0 (a)

2.0 (a)
0.0()

1.0 ()
0.0(

0.0
0.0 ()

0.0)
0.0}
0.0()
0.0()
10.0 (a)
0.0 ()
0.0()
17.0 (a)

0.D(

c
1.0 (a)
0.0}
0.0( )
5.0 (a)
64.0 (1.3)
19.6 (2.4)
0.0()
0.0( )
40.5 (63.0)
13.4 (1.0)
1.0 (a)

b
0.0( )
0.0()
0.0()
1.0 (a)
0.0()
0.0( )
3.0 (a)

0.p(
0.0( )
11.7 (2.6)
94.1 (0.6)

1.0 (a)
3.8(5.2)
1.0 (a)
b
c
c
17.5(17.8)
33.9 &5.
4.4 (2.6)
c

1.0 (@)
0.0()

(5323
1.0 (@)

0.0( )
0.0 ()

0.0 ()

0.0( )

0.0()
1.0 (a)
0.0()
0.0()
0.0()
0.0
1.0 ()
0.0()
0.0()
0.0()
0.0(
c
0.0( )
0.0()
0.0()
0.0()
c
0.0( )
0.0()
2.0 (a)
0.0( )
0.0()
1.0 ()
1.0 (a)
b



Appendix Table 4. Continued.

Spring Summer Fall Winter
fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Drainage,

Stream (Reach) Family Common name

Johnson Watershed cont.,

Johnson Creek (13) cont. Cottidae cont.

Johnson Creek (16)

Cyprinidae

Unidentified sculpin
Common carp
Redside shiner
Speckled dace
Longnose Dace

Petromyzontidae Pacific lamprey

Salmonidae

Catostomidae
Centrarchidae

Cottidae

Cyprinidae

Chinook salmon
Coho salmon
Steelhead
Cutthroat

Largescale sucker

Bluegill
Pumpkinseed

Prickly sculpin
Reticulate sculpin
Unidentified sculpin

Golden shiner
Redside shiner
Speckled dace
Longnose Dace

Petromyzontidae Ammocoetes

Salmonidae

Western Brook lamprey

Chinook salmon
Steelhead
Cutthroat

27.0 (a)

0.0(
37.0 (a)
3.0 (a)
1.0 (a)
0.0)
0.0}
0.0()
0.0()
0.0()
0.0(
0.0 ()
0.0 ()
0.0()
3.0 (@)
7.0 (a)
0.0
40.0 ()
1.0 (a)
0.0()
0.0
0.0(
0.0}
0.0()
0.0()

7016}
0.0( )
22.0 (a)
15.0 (a)
29.1 (3.0)
0.0()
1.0 (a)
0.0()
0.0()
2.2(1.8)
0.0()
0.0( )
0.0( )
3.0 (a)
37.1(0.4)
24.0(0.2)
0.0()

o

b
16.0 (31.7)
1.0 (a)

c

0.0( )
0.0()
2.0 (@)

20.4 (3.8)
C
106.7 (90.8)

163.5 (1,200.6)

c
0.0( )
0.0()
0.0( )

c

0.0()

1.0 (a)

5.8 (9.2)

2.2(1.8)

c
32.3(13.4)
23.0 (20.0

c

b
70.2 (20.6)
18.2 (6.2)

0.0()

0.0()

2.2(1.8)

5.2 (1.2)

0.0()

0.0( )

25
(63

b
2.0 (a)
2.2(1.8)
5.2 (1.2)
0.0( )
1.0 (a)
0.0()
0.0()
0.0()
1.0 (a)
0.0( )
0.0()
11.0 (a)
1.0 (a)
0.0(
0.0( )
0.0( )
0.0()
0.0()
0.0( )



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,
Johnson Creek (19)

Johnson Creek (22)

Catostomidae Largescale sucker

Unidentified sucker

Cottidae Reticulate sculpin
Unidentified sculpin
Cyprinidae Northern pikeminnow

Redside shiner
Speckled dace
Longnose Dace
Petromyzontidae Ammocoetes
Western Brook lamprey
Pacific lamprey
Salmonidae Chinook salmon

Coho salmon

Steelhead
Catostomidae Largescale sucker
Unidentified
Centrarchidae  sunfish/bass
Cottidae Prickly sculpin
Reticulate sculpin
Unidentified sculpin
Cyprinidae Chiselmouth

Redside shiner
Speckled dace
Longnose Dace

1.0 (a)
0.0()
96.4 (20.3)

313.6 (260.2)
c
75.6 (46.9)
32.0 (42.9)
8.0 (4.9)
c
c
1.0 (a)
0.0}
0.0()
1.0 (a)
4.0 (a)

0.0 ()
0.0 ()
84.0 (0.1)
0.0 ()
0.0 ()
60.1 (0.3)
32.0(0.2)
0.0 ()

0.9 (
0.0( )

47.0 (a)
49.0 (a)
0.0

6.0 (a)

7.0 (a)

3.0 (a)
0.0)(
0.0(
0.0(
0.0( )
0.0( )
0.0(

1.0 (a)

C
0.0( )
534.1 (168.8)

579.9 (128.8)

0.0( )
49.2 (19.6)
125.4 (274.8)
51.6 (105.0)

c
2.2 (1.8)
.1487.8)
b
1.0 (@)

506.7 (1,756.8)

b
0.0)(
C
0.0( )
0.0( )
b
C
C

(%52

0.0()
1.0 (a)
23130.2)
b
1.0 ()
98.9 (22.8)
b
15.2 (10.4)

C

0.0( )
0.0 ()
C
0.0 ()
0.0 ()
17.3 (1.4)
3.8 (5.2)
0.0



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,

Johnson Creek (22) cont. Ictaluridae
Petromyzontidae Ammocoetes

Johnson Creek (25)

Johnson Creek (28)

Salmonidae

Catostomidae
Cottidae

Cyprinidae

Brown bullhead

Western Brook lamprey
Chinook salmon
Coho salmon
Steelhead
Cutthroat
Largescale sucker
Prickly sculpin
Reticulate sculpin
Unidentified sculpin
Northern pikeminnow
Redside shiner
Speckled dace

Petromyzontidae Western Brook lamprey

Salmonidae

Catostomidae

Cottidae

Cyprinidae

Salmonidae

Coho salmon
Steelhead
Cutthroat

Unidentified sucker
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Longnose Dace
Steelhead

63

1.0 (a)
0.0
0.0(
0.0}
0.0()
2.0 (a)
0.0()
2.2 (1.8)
0.0()
35.1 (26.8)
42.2 (9.6)
1.0 (a)
98.6 (11.6)
13.3(1.4)
0.0(
0.0}
2.2(1.8)
0.0()
0.0
17.0 (a)
9.0 (a)
70.0 (a)
14.0 (a)
0.0(
0.0)

0.0}
b
0.0( )
C
C

0.0 ()

42.2 (35.0)

0.9 (

b
544.5 (2,046.0)

0.0)

24.1 (1.6)

b
0.0()
0.0()

0.0 ()
1.0 (a)
0.0()

b

b

b
160.2 (161.1)
0.0()
0.0()

0.0()
c
c
1.0 (a)
0.0()

12.6 (2.4)

0.0()

7.4 (2.0)

0.0()
37.2(1.0)
.01(®.2)

0.0( )
130.4 (557.4
23.9 (2.6)

c

0.0( )

8.3 (16.8)

0.0()

0.0( )
b

32.7 (153.8)
12.0 (a)
11.4 (9.0)

1.0 (a)

b

0.0( )
0.0()
0.0()
0.0()
0.0( )
27.5 (108.8)
0.0( )
0.0()
0.0( )
10 (a
0.0()
0.0( )
30.3(13.8)
0.9 (
0.0()
2.0 (a)
c
0.0( )
c
5.8 (9.2)
5.2§1
g
.7 [@6)
0.0()
6.5 (2.4)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Spring Summer Fall Winter

Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,

Johnson Creek (28) cont. Salmonidae cont. Cutthroat 0.0} c 0.0() 0.0()
Johnson Creek (31) Catostomidae Largescale sucker 0.0( 0.0() 0.0( ) c
Cottidae Reticulate sculpin 10.0 (a) b c 3.8 (5.2)
Unidentified sculpin 3.0 (@) 150.2 (1.0) b c
Cyprinidae Redside shiner 5.0 (a) 158.8 (15.8) b 0 (&
Speckled dace 5.0 (a) 60.3 (45.0) 100.4 (201.2) 1 @4)
Longnose Dace 0.0(0 2.0 (@) 0.0() 0.0()
Petromyzontidae Ammocoetes 0.0)X c c 0.0()
Salmonidae Chinook salmon 0.0} 3.1 (1.0) 0.0() 0.0( )
Steelhead 0.0() c 38.3 (184.6) 15.5 (7.6)
Cutthroat 0.0 () c c 0.0()
Johnson Creek (34) Catostomidae Largescale sucker 0.0( 0.0( ) 3.0 (a) 1.0 (a)
Unidentified sucker 0.0() 0.0() c c
Cottidae Prickly sculpin 0.0 () 0.0( ) 3.0 (a) 0.0()
Reticulate sculpin 13.0 (a) 317.3 (64.8) 197.76(6D 2.2 (1.8)
Unidentified sculpin 4.0 (a) c b 0.0
Cyprinidae Redside shiner 24.0 () 128.5 (130.6) 7.64559.2) 43.5 (8.2)
Speckled dace 18.0 (a) b 319.8 (127.8) 5.0 (a)
Longnose Dace 0.0( 5.9 (4.8) 0.0() 0.0( )
Salmonidae Steelhead 0.0} 0.0() 10.2 (4.6) 8.7 (2.8)
Cutthroat 0.0 () c 0.0() 0.0()
Johnson Creek (37) Catostomidae Largescale sucker 3.0 (a) 1.0 (a) c 0(0)
Unidentified sucker 0.0() 0.0() 0.0( ) c
Cottidae Prickly sculpin 9.0 (a) 0.0 0.0( ) 0.0( )
Reticulate sculpin 20.0 (8) 95.0 (8) 97.9 (59.4) c

64



Appendix Table 4. Continued.

Drainage,

Stream (Reach)

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Summer

Fall

Winter

Johnson Watershed cont.,

Johnson Creek (37) cont. Cottidae cont.

Johnson Creek (40)

Johnson Creek (43)

Spring
Family Common name
Unidentified sculpin 17.0 ()
Cyprinidae Peamouth chub 0.0}
Redside shiner 27.0 (8)
Speckled dace 36.0 (a)
Longnose Dace 0.0(0
Petromyzontidae Ammocoetes 0.0)X
Salmonidae Chinook salmon 0.0}
Coho salmon 0.0 ()
Steelhead 0.0 ()
Cutthroat 0.0 ()
Catostomidae Largescale sucker 0.0 (
Unidentified sucker 0.0()
Cottidae Reticulate sculpin 14.0 (a)
Unidentified sculpin 12.0 (a)
Cyprinidae Redside shiner 4.0 (a)
Speckled dace 8.0 (a)
Petromyzontidae Western Brook lamprey 0.0 (
Salmonidae Chinook salmon 0.0}
Steelhead 0.0()
Cutthroat 0.0 ()
Catostomidae Unidentified sucker 0.0)
Cottidae Reticulate sculpin 17.0 (a)
Unidentified sculpin 6.0 (a)
Cyprinidae Northern pikeminnow 0.0
Redside shiner 36.0 (8)
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2@D ( b
0.0( ) 1.0 (a)
48.0 (a) 290.5 (72.0)
56.0 (a) 910.4 (735.6)
0.0() c
0.0( ) C
0.0( ) 0.0( )
3.0(a) 0.0()
0.0() 6.1 (0.8)
1.0 (a) c
0.0( ) C
0.0() c
127.3 (5.8) 0 (8.5)
b 1.0 (a)
1,805.0 (22,981.6 304.2 (22.1)
84.2 (9.6) 81.0 (296.9)
0.0() 0.0( )
0.0( ) 1.0 (a)
0.0() 2.0 (a)
14.7 (49.2) 0.0()
1.0 (a) c
50.0 (a) b
28.0 (a) 16.7 (27.8)
1.0 (a) 0.0()
5.0 (a) 114.2 (81.6)

c
0.0()
LG8
(C:7)
0.0()
0.0()
1.0 ()
0.0()
c
0.0()
8.1(0.8)
0.0()
c
0.0)
6.0 (a)
(28)
c
0.0()
3.1(1.0)
0.0()



Appendix Table 4. Continued.

Drainage, Spring Summer Fall Winter
Stream (Reach) Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)
Johnson Watershed cont.,
Johnson Creek (43) cont. Cyprinidae cont. Speckled dace 6.0 (a) 24.0 (a) b
Salmonidae Chinook salmon 0.0} 0.0() c
Steelhead 0.0 () 0.0( ) c
Johnson Creek (46) Catostomidae Largescale sucker 1.0 (a) 0.9 ( 4.0 (a) 0.0 ()
Unidentified sucker 0.0() 1.0 (a) 16.7 (27.8) 0.0(
Cottidae Reticulate sculpin 150.0 (36.7) 304.8@)8. 1,145.9 (6,475.0) 0.0(
Unidentified sculpin 45.6 (7.2) 63.8 (10.0) 4718 Q) 0.0()
Cyprinidae Northern pikeminnow 0.0 0.0( ) 1.0 (a) 0.0()
Redside shiner 780.2 (107.0) 51.5(15.8) 307. 0057 23.4 (21.8)
Speckled dace b 99.4 (5.2) 528.5158.2 5.2 (1.2)
Petromyzontidae Ammocoetes 2.0 (@) 4.0 (a) 0.9 ( 0.0( )
Pacific lamprey 0.0() 0.0() c 0.0()
Salmonidae Coho salmon 0.0} 0.0() 0.0() 1.0 ()
Steelhead 1.0 (a) 7.6 (7.4) 13.1(3.8) 5.9 (4.8)
Johnson Creek (49) Catostomidae Largescale sucker c 1.0 (a) 0.p ( 0.0( )
Unidentified sucker c 0.0() 1.0 (a) 0.0()
Cottidae Reticulate sculpin 50.1 (7.0) 192.7 (56.0) 1.0 (a) 0.0()
Unidentified sculpin 15.2 (10.4) 17.8 (2.6) 1.0 (a 0.0()
Cyprinidae Redside shiner 222.3(9.6) 57.7 (30.0) 62.0(a) 0.0()
Speckled dace 53.1(18.8) 108.8 (751.2) 29.0 (a) 0@
Petromyzontidae Ammocoetes 0.0) 2.0 (@) 0.0() 0.0()
Western Brook lamprey 4.4 (2.6) 0.0 0.0( ) 0.0( )
Unidentified lamprey c 0.0() 0.0() 0.0()
Salmonidae Steelhead 1.0 (a) 0.0)( 0.0( ) 0.0( )
Cutthroat 0.0 () c 0.0() 0.0( )

66



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,

Johnson Creek (49) cont. Salmonidae cont. Unidentified salmonid

Johnson Creek (52)

Johnson Creek (55)

Johnson Creek (58)

Catostomidae

Centrarchidae

Cottidae

Largescale sucker
Unidentified sucker

Bluegill
Largemouth bass
Pumpkinseed
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace

Petromyzontidae Ammocoetes

Salmonidae

Catostomidae

Cottidae

Cyprinidae

Western Brook lamprey
Steelhead
Unidentified salmonid
Largescale sucker
Unidentified sucker
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace

Petromyzontidae Ammocoetes

Catostomidae

Western Brook lamprey
Largescale sucker
Unidentified sucker

2.0 (@)
1.0 (a)
1.0 ()

o
c
101.9 (25.3)
301.8 (182.2)
203.1 (90.4)
8.0 (4.9)
42.3 (6.1)
1.0 ()
1.0 ()
0.0()

0.0(
7.0 (8)
36.0 (a)

24.0 (a)
47.0 (a)
32.0 (a)

0.0
1.0 (a)

c

2.2(1.8)
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0.0)(

0.9 (
0.0
0.0
0.0
1.0 (a)

71.3 (6.4
8.3 (2.9)
36.0 (99.5)

3.0 (a)
0.9(
0.0}
0.0)(
1.0 (a)
0.0( )
0.0(
25.0 (a)
28.0 (a)
20.0 (a)
8.0 (a)
0.0( )
0.0}

0.9(
0.0 ()

0.0( )
0.0( )
5.0 (a)
0.0( )
0.0( )

0.0]
3.0 (@)

620 (

21.0 (a)

6.0 (a)
0.0( )
1.0 ()
0.0( )
0.0()
0.0( )
4.0 (a)

a0 (

6.0 (a)

38.0 (a

3.0 (@)
0.0( )
0.0( )
0.0( )
5.0 (a)

0.0( )
0.0( )
2.0 (a)
0.0( )
0.0( )
0.0( )
0.0()
0.0()

21.4(a)

0.0(
0.0( )

0.0()
0.0( )
0.0( )
1.0 ()
4.0 (a)
1.0 (a)
(ap
18.0 (a)
0.0 (
1.0 (a)
0.0( )
0.0( )
1.0 (a)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family Common name

Spring Summer

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Fall

Winter

Johnson Watershed cont.,

Johnson Creek (58) cont. Centrarchidae

Johnson Creek (61)

Johnson Creek (64)

Largemouth bass
Green sunfish

Cottidae Reticulate sculpin
Unidentified sculpin
Cyprinidae Redside shiner

Speckled dace
Petromyzontidae Ammocoetes
Western Brook lamprey
Steelhead
Cutthroat
Unidentified salmonid
Largescale sucker
Unidentified sucker
Bluegill
Pumpkinseed

Salmonidae

Catostomidae

Centrarchidae

Cottidae Reticulate sculpin
Unidentified sculpin
Cyprinidae Redside shiner

Speckled dace
Petromyzontidae Ammocoetes
Western Brook lamprey
Largescale sucker
Unidentified sucker
Bluegill

Catostomidae

Centrarchidae
Smallmouth bass

0.0)( 1.0 (a)
0.0() 1.0 (a)
137.2 (119.6) b
b 115.1 (250.4)
111.9 (26.4) 164.8 (214.8
40.5 (7.0) b
c b
1.0 (a) 0.0}
b 0.0)
0.0() 16.7 (27.8)
c 0.0()
0.0( 0.0( )
6.0 (a) 0.0(
1.0 (a) 0.0
3.0 (a) 0.0
41.0 (a) 18.0 (a)
20.0 (a) 12.0 (a)
160.0 (a) 12.0 (a)
23.0 (a) 15.0 (a)
1.0 (a) 1.0 (a)
12.0 (a) 0.0)
0.0( 1.0 (a)
c 9.0 (13.4)
b 0.0 ()
0.0( 0.0()
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0.0()
0.0()
6.0 (a)
3.0 (a)

129.0 (a)

4.0 (a)
0.0)(
0.0( )
0.0( )
0.0()
0.0( )
1.0 (@)
5.0 (a)
0.0( )
1.0 ()
ap (
7.0 (a)
1(®.0
31.0(a)
0.9 (
0.0( )
0.0()
b
0.0( )
0.0( )

0.0( )
0.0( )
2.0 (a)
3 (
51.0 (a)
0.9(
0.0( )
0.0( )
0.0( )
0.0( )
0.0( )
0.0()
0.0()
0.0( )
0.0()
0.0()
0.0
2.0 (a)
0.9 (
0.0( )
0.0( )
3.0 (a)
0.0}
0.0( )
0.0( )



Appendix Table 4. Continued.

Drainage, Spring Summer Fall Winter
Stream (Reach) Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)
Johnson Watershed cont.,
Johnson Creek (64) cont.Centrarchidae contargemouth bass 1.0 (a) 0.0} 0.0( ) 0.0( )
Cottidae Prickly sculpin 0.0() c 0.0() 0.0()
Reticulate sculpin 73.0 (7.4) 424.0 (160.6) c ©.0
Unidentified sculpin 48.1 (10.8) c 4.0 (3.5) 0.0)
Cyprinidae Northern pikeminnow 0.0 1.0 (a) 0.0() 0.0()
Redside shiner 1,190.3 (3,244.9) 176.0 (47.6) b 0(0)
Speckled dace 12.5(10.6) b c 0.0)(
Petromyzontidae Ammocoetes 3.0 (a) 59.1 (2.1) 0.p ( 0.0( )
Western Brook lamprey C 0.0 0.0( ) 1.0 (a)
Salmonidae Steelhead 0.0} 0.0() 2.0 (a) 0.0()
Cutthroat 1.0 () 1.0 (a) 0.0 0.0( )
Johnson Creek (67) Catostomidae Unidentified sucker 0.0) 0.0( ) 0.0( ) b
Centrarchidae Bluegill 1.0 () 0.0 1.0 () 0.0()
Pumpkinseed C 0.0() 0.0( ) 0.0( )
Cottidae Reticulate sculpin 925.2 (6,761.2) 21)0 (a 3.0 (@) 1.0 (a)
Unidentified sculpin 1,001.3 (13,421.2) 0.0) 0.0( ) 4.0 (3.5)
Cyprinidae Redside shiner 725.2 (8,838.6) 17.0 (a) 77.0 (8) b
Speckled dace c 1.0 (a) 11.0 () 4.0 (a)
Petromyzontidae Ammocoetes c 2.0 (@) 0.9 ( 0.0( )
Western Brook lamprey c 0.0 0.0() 0.0()
Unidentified lamprey 0.0() 0.0() 0.0( ) c
Salmonidae Chinook salmon 0.0} 0.0( ) 0.0( ) 1.0 (a)
Coho salmon 2.2 (1.8) 0.0 0.0() 0.0()
Steelhead 0.0 () 0.0( ) 0.0( ) 2.0 (a)
Johnson Creek (70) Catostomidae Unidentified sucker 0.0 2.0 (a) 11.0 (a) 0.0 ()
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Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family Common name

Spring

Summer Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,

Johnson Creek (70) cont. Cottidae

Johnson Creek (73)

Johnson Creek (76)

Prickly sculpin
Reticulate sculpin
Unidentified sculpin
Cyprinidae Redside shiner

Speckled dace

Petromyzontidae Western Brook lamprey

Salmonidae Coho salmon

Catostomidae Largescale sucker

Unidentified sucker

Cottidae Reticulate sculpin
Unidentified sculpin
Cyprinidae Redside shiner

Speckled dace

Petromyzontidae Ammocoetes
Western Brook lamprey
Unidentified lamprey

Coho salmon
Steelhead
Cutthroat
Unidentified salmonid

Salmonidae

Catostomidae Largescale sucker

Unidentified sucker

Cottidae Reticulate sculpin
Unidentified sculpin
Cyprinidae Northern pikeminnow

1.0 (a)
140.2 (133.6)
64.7 (6.8)
28.0 (9.2)
c
4.0 (a)
1.0 (a)
b
0.0()
b
241.6 (480.0)
111.4 (16.0)
15.3 (14.2)
c
4.0 (a)
1.0 (a)
11.4 (9.0)
c
0.0()
0.0()
0.0(
1.0 (a)
337.5(163.6)
311.9 (214.0)
0.0(

0.0 0.0( )
27.0 (a) 17.0 (a)
32.0 (a) 19.0 (a)
3.0 (a) 58)0 (
10.0 (a) 35.0 (@)
0.9 ( 0.0( )
0.0)( 0.0( )
1.0 (a) c
0.0() b
229.1 (70.4) 44.0%y6
33.1(79.6) ‘PELB3.2)
40.0 (9.2) ,808.0 (22,981.6)
43.7 (16.0) 101.1 (57.4)
c 0.0)(
0.0} 0.0( )
0.0 0.0( )
0.0)( 0.0( )
c c
13.3(11.8) c
0.0( ) 1.0 (a)
0.0( ) 0.0( )
0.0 C
158.6p7 30.7 (33.2)
65.2 (9.2) b

c 0.0()

0.0()
0.0()
0.0()
10.0 (a)
2.0 (a)
0.0()
0.0()

0.0( )

3 816.8)
0.0( )



Appendix Table 4. Continued.

Drainage, Spring Summer Fall Winter
Stream (Reach) Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)
Johnson Watershed cont.,
Johnson Creek (76) cont. Cyprinidae cont. Redside shiner 74.8 (41.8) 8405(4) b 167.0 (96.8)
Speckled dace b 19.1 (15.8) 61.4 (15.6) 1.0 (a)
Petromyzontidae Ammocoetes b 0.0)( 0.0( ) 0.0( )
Western Brook lamprey 20.9 (10.0) 0.0) c 0.0()
Unidentified lamprey c 0.0() 0.0() 0.0()
Salmonidae Coho salmon 0.0} 1.0 (a) 0.0() 0.0( )
Steelhead 19.5 (33.6) 1.0 (a) 5.2 (1.2) b
Cutthroat 2.0 (a) 7.4 (2.0) 6.0 (a) 1.0 (a)
Johnson Creek (79) Catostomidae Largescale sucker 2.0 (a) 1.0 (a) (a3.0 5.0 (a)
Unidentified sucker 2.0 (a) 1.0 () 4.0 (a) 0.0)(
Cottidae Reticulate sculpin 19.0 (a) 21.0 (a) @) ( 0.0()
Unidentified sculpin 9.0 (a) 11.0 (a) 11.0 (a) 0.0
Cyprinidae Redside shiner 30.0 (a) 13.0 (a) 33.0(a 4.0 (a)
Speckled dace 0.0( 5.0 (@) 6.0 (a) 2.0 (@)
Johnson Creek (82) Catostomidae Largescale sucker 1.0 (a) 0.9 ( c c
Unidentified sucker 0.0 () 0.0( ) 4.0 (a) 0.0()
Centrarchidae Largemouth bass 0.0)( 0.0( ) 1.0 (a) 0.0()
Cottidae Prickly sculpin 3.0 (a) 0.0 0.0() 0.0()
Reticulate sculpin 40.0 (2.3) 177.3 (74.6) c 123.6)
Unidentified sculpin 42.9 (3.8) b 15.2 (10.4) c
Cyprinidae Redside shiner 37.9 (1.3) 98.9 (22.8) 4.47362.4) 1.0 (a)
Speckled dace c 42.1 (57.8) 84.6 (124.0) C
Petromyzontidae Western Brook lamprey 1.0 (d) 0.0 ( 0.0() 0.0()
Salmonidae Coho salmon 3.0 (@) 0.0)( 0.0( ) 0.0( )
Steelhead 0.0 () 8.3 (16.8) b 1.0 (a)
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Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family Common name

Spring

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Summer

Fall

Winter

Johnson Watershed cont.,

Johnson Creek (82) cont. Salmonidae cont. Cutthroat

Johnson Creek (85)

Johnson Creek (88)

Johnson Creek (91)

Catostomidae Largescale sucker

Unidentified sucker

Cottidae Prickly sculpin
Reticulate sculpin
Unidentified sculpin

Cyprinidae Redside shiner

Speckled dace

Petromyzontidae Ammocoetes
Western Brook lamprey

Coho salmon
Steelhead
Cutthroat

Largescale sucker
Unidentified sucker

Salmonidae

Catostomidae

Cottidae Reticulate sculpin
Unidentified sculpin
Cyprinidae Redside shiner

Speckled dace
Petromyzontidae Ammocoetes
Salmonidae Coho salmon
Steelhead
Cutthroat
Catostomidae Largescale sucker

Unidentified sucker

0.0§
0.0(
0.0 ()
3.0 (@)
14.0 (a)
12.0 (a)
9.0 (a)
0.0(
2.0 (@)
8.0 (a)
0.0}
0.0()
0.0()
0.0(
0.0 ()
13.0 (a)
13.0 (a)
6.0 (a)
1.0 (a)
3.0 (a)
0.0}
0.0()
0.0()

0.0/(
0.0 ()
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7.1(0.8)
0.0( )
0.0( )

0.0

55.1 (24.4)
61.4 (47.0)
260.7 (727.8)
3.1(1.0)

c

0.0}
2.0 (@)
0.0( )
3.8(5.2)
0.0( )
0.0( )
559.3 (872.4)
50.8 (233.0)
126.7 (23.0)
11.7 (5.8)

c

0.0( )

1.0 (a)
1.0 (a)

3.8(5.2)
0.0( )
C
0.0( )
4.0 (3.5)
b
0273.2)
b
0.9 (
0.0( )
0.0()
1.0 (@)
0.0()
C
c
28.3(7.2)
28.8.4)
24868.4)
13.4 (8.0)
0.9 (
0.0()
C
2.0 (@)
0.0()
1.0 (a)

0.0()
5.2(1.2)
0.0()
0.0( )
1.0 (a)

c
11.0 (a)

2.0 (a@)
0.0( )
0.0( )
C
1.0 (a)
0.0( )
3.0 (a)
1.0 (a)
0.0()
0.0()
1.0 ()

3.0 (a
0.0( )
0.0( )
0.0()

0.0()
1.0 (a)
16.0 (31.7)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)
Johnson Watershed cont.,

Spring Summer Fall Winter

Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Creek (91) cont. Cottidae

Johnson Creek (94)

Kelley Creek (2)

Cyprinidae

Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Fathead minnow

Petromyzontidae Ammocoetes

Salmonidae

Catostomidae

Centrarchidae

Cottidae

Cyprinidae

Steelhead
Cutthroat

Largescale sucker
Unidentified sucker

Smallmouth bass
Green sunfish
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace

Petromyzontidae Ammocoetes

Poeciliidae
Salmonidae
Cottidae

Cyprinidae

Salmonidae

Western Brook lamprey
Western mosquitofish

Cutthroat
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Coho salmon

48.1 (10.8)
32.1(8.4)
48.8 (5.2)
1.0 (a)
1.0 (a)
c
1.0 ()
0.0()
3.0 (a)
0.0 ()
0.0)(
0.0()
13.0 (a)
2.0 (a)
19.0 (a)
4.0 (a)
0.0)
0.0(
0.0)
0.00
158.6 (27.2)
94.6 (6.4)
47.4 (6.2)
3.0 (a)
15.7 (2.6)

73

31.0 (a)
9.0 (a)
6.0 (a)
1.0 (a)
0.0
0.0)(
0.0)(
0.0()
120.5 (2.7)
c
c
0.0( )
146.8 (5.9)
b
b
75.6 (46.9)
4.5 (1.5)
4.5 (1.5)
0.0()
1.0 (a)
138.64)0.
0.0(
33.6 (2.0)
8.1(0.8)
c

0 (&)
0.0)
N0 (a
0.0)(
0.0()
0.0()
0.0()
0.0()
0.0( )
1.0 (a)
0.0()
1.0 (@)
0@
4.0 (a)
5.0 (a)
3.0 (a)
0.0()
0.0()
1.0 (a)
0.0()
58.7 (90.4)
b
.3(917.8)
16.7 (27.8)
1.0 (a)

b
b
625.0 (4,200.0)
0.0( )
0.0( )
C
0.0( )
1.0 (a)
0.0( )
2.0 (@)
0.0( )
0.0()
6.0 (a)
13.0 (a)
24)0 (
5.0 (a)
0.0( )
0.0( )
0.0()
0.0( )
b
c
34.3 (12.8)

0.9 (
1.0 (a)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,
Kelley Creek (2) cont.

Kelley Creek (5)

Kelley Creek (8)

Kelley Creek (11)

Kelley Creek (14)

Kelley Creek (17)

Salmonidae cont.

Cottidae

Cyprinidae

Salmonidae

Centrarchidae

Cottidae

Cyprinidae

Salmonidae

Cottidae

Cyprinidae

Salmonidae

Cyprinidae
Salmonidae
Cottidae

Steelhead
Cutthroat
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Coho salmon
Cutthroat
Bluegill
Green sunfish
Reticulate sculpin
Unidentified sculpin
Redside shiner
Speckled dace
Coho salmon
Cutthroat
Reticulate sculpin
Unidentified sculpin
Speckled dace
Cutthroat
Reticulate sculpin
Unidentified sculpin
Speckled dace
Cutthroat
Reticulate sculpin

14.0 (a)
b
260.9 (23.2)
119.5 (21.0)
26.1 (5.0)
20.9 (2.8)
1.0 (a)
53.8 (5.2)

0.0()

2.0 (a)
147.9 (15.4)
81.5(2.4)

26.5 (1.8)

28.6 (2.0)
3.0 ()
24.9 (2.8)
113.5(10.0)
306.3 (2,885.4)
38.3(1.2)
13.9(3.2)
367.3 (128.8)

b
202.6 (320.6)

21.8 (6.8)
278.2 (82.0)

74

0.0 (
45.2 (3.0)

311.5 (4p3
130.7 (283.8)
28.3(5.2)
36.5(5.2)
b
68.9 (8.6)
1.0 (a)
0.0
375.0 (@20
b
8.0 (a)
40.3 (4.8)
20.3 (6.0)
37.3(10.2)
45.8 (10.0
25.0 (a)
10.4 (1.8)
7.4 (2.0)
92.3(14.1)

273.4 (17.5)

b
3.0 (a)
205.4@B3.

C
30.8 (47.4)

110.1 (235.2)

b
4769.6)

66.4 (25.6)

b

69.3 (33.0)

0.0 ()

0.0( )
140.5 (104.0)

25.6 (4.0)
C

40.2 (13.6)

11.9 (5.8
23.4(3.8)

b

C
a.PE65.2)

4.4 (2.6)
1§053.4)
b
281.74[77.

19.9 (23.4)
114.9 (319.6)

0.0()
b
1.0 (a)
0.0( )
0.0()
0 (@
0.9 (

0.0(
0.0( )

0.0( )
9.1 (0.5)
c
(0.0
0 (&
1.0 (@)
60 (a
c
0 8.5)
21.8(3.8)
2.0 (a)
198.4 (975.4)
38.3 (184.6)
43.0 (2.6)
10.4 (1.8)
11.7 (2.6)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Spring Summer Fall Winter

Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,

Kelley Creek (17) cont.

Kelley Creek (20)

Kelley Creek (23)

Kelley Creek (26)

Kelley Creek (29)

Kelley Creek (32)
Mitchell Creek (2)

Mitchell Creek (5)

Cottidae cont.

Cyprinidae
Salmonidae

Cottidae
Cyprinidae
Salmonidae
Cottidae
Salmonidae

Cottidae

Salmonidae
Cottidae

No fish identified

Cottidae

Cyprinidae

Unidentified sculpin
Speckled dace
Cutthroat
Unidentified salmonid
Reticulate sculpin
Unidentified sculpin
Speckled dace
Cutthroat
Reticulate sculpin
Unidentified sculpin
Cutthroat
Unidentified salmonid
Reticulate sculpin
Unidentified sculpin
Cutthroat
Reticulate sculpin
Unidentified sculpin

Reticulate sculpin
Unidentified sculpin
Speckled dace

Petromyzontidae Ammocoetes

Salmonidae
Cottidae

Western Brook lamprey

Cutthroat
Reticulate sculpin

159.3 (75.8)
75.5 (11.6)
41.2 (3.0)
1.0 (a)
284.2 (31.6)
150.0 (8.3)
36.4 (8.0)
1.0 (a)
23.0(3.0)
33.5(1.8)
7.4 (2.0)
8.0 (4.2)
14.0 (a)
36.0 (a)
0.00
11.0 (a)
45.0 (a)

158.2 (43.8)
194.5 (171.6)
0.0}
C
C
45.3 (11.0)
257.6 (47.4)

75

11¥3(94.8)
83.0(8.2)
8.3 (1.6)
0.0(
116.3631.
14.1 (0.3)
16.3 (0.8)
1.0 (a)
17.0 (a)
3.0 (a)
0.0)
0.0(
4.0 (a)
17.0 (a)
0.0( )
26.0 (a)
32.0(a)

197.74p8.
178.1 (39.8)
0.0( )
b
0.0
22.6 (4.2)
108.9Gp7.

11.3 (32.0)
2 §00.4)
b
0.0( )
60 (a)
5220 (
(&80
0.0)(
©.9
0.0}
b
0.0( )
3695%)
b
1.0 (@)
ap (
4.0 (a)

b
BB4.8)
5.8 (9.2)
C

46.8)(4
180.6 (566.6)

51.6 (105.0)
15.2 (1.0)
10.8)(4
0.0()
32.0(9.8)
36.0 (99.5)
9.0 (2.1)
1.0 (a)
24.0 (7.2)
8.1 (0.8)
15.7 (2.6)
0.0()
1.0 (a)
1.0 (a)
0.0()
0.0()

1)

18.2 (3.6)
36.5 (35.8)
0.0()
0.0)(
C
23.4 (8.2)
16.9 (2.8)



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Spring

Family Common name

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Johnson Watershed cont.,
Mitchell Creek (5) cont.

Mitchell Creek (8)

Mitchell Creek (11)

Mitchell Creek (14)
Miller Drainage,
Miller Creek (1)

Cottidae cont. Unidentified sculpin 123.6 (186.0)

Cyprinidae Common carp 1.0 (a)
Petromyzontidae Ammocoetes 11.4 (9.0)
Western Brook lamprey 0.0(0
Pacific lamprey 0.0()
Salmonidae Cutthroat 50.4 (3.2)
Unidentified salmonid 1.0 (a)
Cottidae Reticulate sculpin 184.6 (64.2)
Unidentified sculpin 156.7 (73.6)
Petromyzontidae Ammocoetes b
Western Brook lamprey 0.0(0
Salmonidae Cutthroat 91.5 (33.4)
Unidentified salmonid b
Cottidae Reticulate sculpin 30.7 (21.4)
Unidentified sculpin 17.8 (2.6)
Petromyzontidae Western Brook lamprey c
Salmonidae Cutthroat 66.6 (18.4)
Unidentified salmonid 0.0()
No fish identified
Cobitidae Oriental weatherfish 1.0 (a)
Cottidae Prickly sculpin 8.3 (16.8)
Reticulate sculpin 223.4 (368.4)
Unidentified sculpin c
Cyprinidae Chiselmouth 0.0()

76

c
0.0)
c
0.0( )
0.0( )
13.0 (a)
0.0
75.5 (6.8)
46.5 (9.6)
41.2 (107.4)
1.0 (a)
45.0 (2.6)
0.0()

49.4 (22.8)
14.7 (49.2)
0.9 (

45.2 (6.0)

7.6 (7.4)

0.0)
79.0 (80.4)
35.7 (5.6)
2.0 (a)

0.0( )

105.2 (218.8)
0.0( )
b
C
0.0( )
36.3 (8.4)
0.0( )
32.0 (8.4)
3810.2)
b
0.0 ()
46281
0.0( )
8.1 (0.8)
7.6407
0.0( )
550 (4)
0.0()

0.0( )
(ap
542.6)

39.7 (2.4)

3.8 (5.2)

51.3 (17.6)
0.0( )

C
0.0( )

10.0 (a)
0.0( )
11.7 (2.6)
4.4 (2.6)
C
b
25.6 (4.0)
0.0( )
2.2 (1.8)
2.2 (1.8)
0.0( )
25.6 (8.4)
0.0( )

0.0( )
3.1 (1.0)
33.1(79.6)
36.2.45

0.0 ()



Appendix Table 4. Continued.

Drainage,
Stream (Reach)

Family

Common name

Spring

Summer

Fall

Winter

fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)

Miller Drainage cont.,

Miller Creek (1) cont.

Miller Creek (2)

Stephens Drainage,
Stephens Creek (1)

Cyprinidae cont.

Gasterosteidae

Common carp
Northern pikeminnow
Redside shiner
Speckled dace
Threespine stickleback

Petromyzontidae Western Brook lamprey

Poeciliidae
Salmonidae

Cottidae

Salmonidae

Centrarchidae

Cobitidae
Cottidae

Cyprinidae

Western mosquitofish
Chinook salmon

Coho salmon

Unidentified salmonid
Prickly sculpin

Reticulate sculpin

Unidentified sculpin
Coho salmon

Smallmouth bass
Oriental weatherfish
Prickly sculpin

Reticulate sculpin
Unidentified sculpin
Common carp
Northern pikeminnow
Peamouth

Speckled dace
Longnose Dace

77

0.0}
4.4 (2.6)
0.0()
0.0(

c
c
0.0)
b
22.6 (45.2)
0.0 ()
8.0 (a)
9.0 (a)
0.0 ()
0.0}

1.0 (a)
1.0 ()
2.0 (a)
12.0 (a)
0.0()
0.0(
3.0 (a)
0.0()
3.0 (a)
1.0 (a)

0.0( )

0.0 (
0.0( )
0.0( )

118.2 (1.0)

0.9(
1.0 (a)
0.0)
4.0 (a)
0.0( )
8.0 (a)
8.0 (a)
4.0 (a)
0.0()

0.0 (
0.0)

3.0 (a)
0.0
0.0()
0.0()
0.0 ()
0.0()
0.0
0.0}

0.0( )
c
5.0 (a)
0.0( )
6.5 (2.4)
0.0( )
2.0 (a)
0.0( )
b
0.0( )
0.0
8.0 (a)
7.0 (a)
0.0( )

0.0( )
0.0( )
0.0)
0.0( )
0.0( )
C
0.0( )
4.0 (3.5)
0.0( )
0.0( )

1.0 ()
b
0.0()
c
b
0.0()
0.0()
0.0()
5.8(9.2)
2.2(1.8)
0.0()
1.0 (a)
0.0()
2.0 (a)

2.0 (a)
0.0( )
b

5.8 (9.2)
c
0.0()
0.0( )
0.0()

19.7 (7.2)

1.0 (a)



Appendix Table 4. Continued.

Drainage, Spring Summer Fall Winter
Stream (Reach) Family Common name fish/reach (SE) fish/reach (SE) fish/reach (SE) fish/reach (SE)
Stephens Drainage cont.,
Stephens Creek (1) cont. Fundulidae Banded killifish 2.0 (a) 0.0 0.0( ) c
Ictaluridae Brown bullhead 0.0( 0.0() 2.0 (a) 0.0()
Poeciliidae Western mosquitofish 0.0) 0.0( ) b 0.0()
Salmonidae Chinook salmon 0.0} 0.0() 0.0( ) c
Coho salmon 31.0 (a) 0.0 1.0 (@) 0.0()
Steelhead 0.0 () 0.0( ) 0.0( ) 2.0 (a)
Unidentified salmonid 0.0 () 0.0( ) 0.0( ) b
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Appendix Table 5. Descriptive statistics for féekgth by season of fish measured in City of PodI&treams 2008-2009.

Season,
Drainage,
Stream Family Genus species Common name Count Bdh Min/Max
Spring,
Fanno Drainage,
Fanno Creek Cottidae Cottus perplexus Reticulate sculpin 42 69.3 (18.0) 47/115
Cyprinidae Richardsonius balteatus ~ Redside shiner 20 84.1 (8.9) 72/103
Petromyzontidae Lampetra Ammocoetes 2 139.0 (12.7) 130/148
Salmonidae Oncorhynchus clarki Cutthroat 15 136.4 (64.7) 49/215
Vermont Creek Cottidae Cottus perplexus Reticulate sculpin 40 71.9 (14.2) 49/102
Cyprinidae Richardsonius balteatus ~ Redside shiner 1 96.0 ( )
Petromyzontidae Lampetra Ammocoetes 1 145.0()
Lampetra richardsoni Western Brook lamprey 1 112.0()
Johnson Watershed,
Crystal Springs Creeakatostomidae  Catostomus macrocheilus Largescale sucker 32 128.9(128.6) 44/520
Centrarchidae  Lepomis macrochirus Bluegill 1 65.0 ()
Micropterus dolomieu Smallmouth bass 2 75.5 (6.4) 71/80
Cottidae Cottus Asper Prickly sculpin 1 106.0()
Cottus perplexus Reticulate sculpin 227 64.0 (10.6) 47/100
Cyprinidae Acrocheilus alutaceus Chiselmouth 3 77.7 (11.7) 69/91
Cyprinus carpio Common carp 3 106.3 (22.1) 81/122
Richardsonius balteatus ~ Redside shiner 111 74.7 (18.5) 35/116
Rhinichthys osculus Speckled dace 68 55.6 (13.8) 37/95
Gasterosteidae Gasterosteus aculeatus  Threespine stickleback 77 41.1 (6.7) 24/55
Petromyzontidae Lampetra Ammocoetes 11 52.2 (30.8) 25/135
Lampetra richardsoni Western Brook lamprey 11 119.0 (8.2) 105/130
Salmonidae Oncorhynchus tshawytscha Chinook salmon 3 84.7 (4.2) 80/88
Oncorhynchus kisutch Coho salmon 3 84.0 (11.8) 74/97
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Genus species Common name Count dp Min/Max
Spring cont.,
Johnson Watershed cont.,
Crystal Springs contSalmonidae cont. Oncorhynchus mykiss Steelhead 10 75.1 (76.2) 35/220
Johnson Creek Catostomidae  Catostomus macrocheilus Largescale sucker 42  278.1(142.5) 56/467
Centrarchidae  Lepomis macrochirus Bluegill 8 48.5 (23.1) 27/94
Micropterus salmoides Largemouth bass 3 82.3 (48.0) 47/137
Lepomis gibbosus Pumpkinseed 5 77.4 (18.8) 62/110
Micropterus dolomieu Smallmouth bass 3 72.3 (7.0) 65/79
Cottus Asper Prickly sculpin 50 77.5(30.2) 46/179
Cottus perplexus Reticulate sculpin 974 57.3(9.5) 30/102
Pimephales promelas Fathead minnow 1 45.0 ()
Rhinichthys cataractae Longnose dace 9 80.4 (18.7) 58/122
Ptychocheilus oregonensis Northern pikeminnow 2 99.0 (19.8) 85/113
Richardsonius balteatus ~ Redside shiner 856 56.4 (20.1) 19/116
Rhinichthys osculus Speckled dace 393 48.7 (12.4) 21/81
Gasterosteidae Gasterosteus aculeatus  Threespine stickleback 2 50.0 (14.1) 40/60
Ameiurus nebulosus Brown bullhead 1  114.0()
Petromyzontidae Lampetra Ammocoetes 69 106.3 (27.7) 40/147
Lampetra richardsoni Western Brook lamprey 75 109.2 (8.5) 93/130
Salmonidae Oncorhynchus tshawytscha Chinook salmon 3 46.0 (3.5) 44/50
Oncorhynchus kisutch Coho salmon 19 47.3 (6.1) 39/61
Oncorhynchus clarki Cutthroat 3 174.0 (112.0) 94/302
Oncorhynchus mykiss Steelhead 30 58.8 (47.2) 30/181
Kelley Creek Centrarchidae  Lepomis cyanellus Green sunfish 2 75.5(9.2) 69/82
Cottus perplexus Reticulate sculpin 417 61.2 (10.0) 43/96
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Spring cont.,
Johnson Watershed cont.,
Kelley Creek cont. Cyprinidae Richardsonius balteatus ~ Redside shiner 87 68.5 (12.1) 42/97
Rhinichthys osculus Speckled dace 173 53.1 (12.6) 28/89
Petromyzontidae Lampetra Ammocoetes 35 86.6 (26.8) 35/150
Lampetra richardsoni Western Brook lamprey 15 113.7 (12.0) 96/140
Salmonidae Oncorhynchus kisutch Coho salmon 19 56.3 (5.3) 47/66
Oncorhynchus clarki Cutthroat 167 75.8 (43.8) 31/231
Oncorhynchus mykiss Steelhead 14 57.7 (32.3) 34/140
Mitchell Creek Cottidae Cottus perplexus Reticulate sculpin 83 60.6 (10.8) 46/97
Cyprinidae Cyprinus carpio Common carp 1 122.0( )
Petromyzontidae Lampetra Ammocoetes 28 66.9 (25.1) 29/115
Lampetra richardsoni Western Brook lamprey 2 92.5 (10.6) 85/100
Salmonidae Oncorhynchus clarki Cutthroat 209 64.4 (33.5) 30/210
Miller Drainage,
Miller Creek Cobitidae Misgrunus anguillicaudatus Oriental weatherfish 1 127.0( )
Cottidae Cottus Asper Prickly sculpin 13 62.4 (14.7) 46/102
Cottus perplexus Reticulate sculpin 75 65.5 (11.5) 42/100
Cottus gulosus Riffle sculpin 7 70.4 (4.9) 61/77
Cyprinidae Ptychocheilus oregonensis Northern pikeminnow 4 44.0 (3.9) 40/49
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback 1 52.0( )
Petromyzontidae Lampetra richardsoni Western Brook lamprey 1 160.0 ( )
Salmonidae Oncorhynchus tshawytscha Chinook salmon 11 51.8 (11.4) 42/74
Oncorhynchus kisutch Coho salmon 12 94.0 (26.5) 44/116
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Spring cont.,
Stephens Drainage,
Stephens Creek Centrarchidae  Micropterus dolomieu Smallmouth bass 1 62.0( )
Cottidae Cottus Asper Prickly sculpin 2 50.0 (5.7) 46/54
Cottus perplexus Reticulate sculpin 12 68.9 (15.0) 55/97
Cyprinidae Rhinichthys cataractae Longnose dace 1 38.0( )
Ptychocheilus oregonensis Northern pikeminnow 3 39.3 (0.6) 39/40
Rhinichthys osculus Speckled dace 3 32.0 (3.5) 28/34
Fundulidae Fundulus diaphanous Banded killifish 2 53.5(0.7) 53/54
Salmonidae Oncorhynchus kisutch Coho salmon 31 41.4 (3.2) 38/52
Summer,
Fanno Drainage,
Fanno Creek Cottidae Cottus perplexus Reticulate sculpin 81 70.3 (14.2) 41/100
Cyprinidae Richardsonius balteatus ~ Redside shiner 27 85.5 (10.9) 66/105
Petromyzontidae Lampetra Ammocoetes 2 108.5 (61.5) 66/105
Petromyzontidae Lampetra richardsoni Western Brook lamprey 1 116.0( )
Salmonidae Oncorhynchus clarki Cutthroat 14  118.2 (61.7) 55/245
Vermont Creek Cottidae Cottus perplexus Reticulate sculpin 40 68.4 (13.3) 50/105
Petromyzontidae Lampetra Ammocoetes 1 98.0( )
Johnson Watershed,
Crystal Springs Creekatostomidae ~ Catostomus macrocheilus Largescale sucker 13 99.3 (27.4) 64/140
Centrarchidae  Lepomis macrochirus Bluegill 2 98.0 (19.8) 84/112
Cottidae Cottus Asper Prickly sculpin 3 114.0(83.2) 62/210
Cottus perplexus Reticulate sculpin 141 66.2 (8.8) 47/95
Cottus gulosus Riffle sculpin 4 60.5 (5.2) 53/65
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Appendix Table 5. Continued.

83

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Summer cont.,
Johnson Watershed cont.,
Crystal Springs contCyprinidae Rhinichthys cataractae Longnose dace 1 123.0( )
Richardsonius balteatus ~ Redside shiner 76 72.4 (20.1) 23/104
Rhinichthys osculus Speckled dace 95 62.3 (18.1) 16/107
Gasterosteidae Gasterosteus aculeatus  Threespine stickleback 23 38.2 (15.2) 15/59
Petromyzontidae Lampetra Ammocoetes 8 58.6 (24.1) 30/104
Lampetra richardsoni Western Brook lamprey 3 121.7 (15.3) 105/135
Salmonidae Oncorhynchus tshawytscha Chinook salmon 2 102.0 (36.8) 76/128
Oncorhynchus clarki Cutthroat 2 104.0()
Oncorhynchus mykiss Steelhead 1 91.0( )
Johnson Creek Catostomidae  Catostomus macrocheilus Largescale sucker 51 106.5 (44.0) 50/283
Centrarchidae  Lepomis macrochirus Bluegill 2 113.0(84.9) 53/173
Lepomis cyanellus Green sunfish 1 100.0( )
Centrarchidae  Micropterus salmoides Largemouth bass 1 126.0 ()
Lepomis gibbosus Pumpkinseed 2 90.0 (14.1) 80/100
Micropterus dolomieu Smallmouth bass 2 177.5(128.0) 87/268
Cobitidae Misgrunus anguillicaudatus Oriental weatherfish 1 186.0()
Cottidae Cottus Asper Prickly sculpin 44 122.4 (41.3) 31/217
Cottus perplexus Reticulate sculpin 824 57.2 (9.6) 15/94
Cottus gulosus Riffle sculpin 3 63.7 (10.7) 57176
Cyprinidae Cyprinus carpio Common carp 1 183.0( )
Rhinichthys cataractae Longnose dace 93 73.4 (24.2) 30/128
Ptychocheilus oregonensis Northern pikeminnow 3 56.7 (5.5) 51/62
Richardsonius balteatus ~ Redside shiner 618 63.9 (16.7) 17/127



Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count dp Min/Max
Summer cont.,
Johnson Watershed cont.,
Johnson Creek contCyprinidae cont. Rhinichthys osculus Speckled dace 511 53.8 (12.2) 17/95
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback 14 37.0 (7.9 17/49
Ictaluridae Ameiurus nebulosus Brown bullhead 1 211.0( )
Petromyzontidae Lampetra Ammocoetes 52 109.2 (22.1) 51/156
Lampetra richardsoni Western Brook lamprey 3 129.3(8.6) 120/137
Salmonidae Oncorhynchus tshawytscha Chinook salmon 9 82.9 (13.0) 60/99
Oncorhynchus kisutch Coho salmon 8 74.9 (9.7) 66/95
Oncorhynchus clarki Cutthroat 124 90.3 (51.5) 50/301
Oncorhynchus mykiss Steelhead 31 98.1 (60.6) 52/335
Kelley Creek Centrarchidae  Lepomis macrochirus Bluegill 2 86.0 (48.1) 52/120
Lepomis cyanellus Green sunfish 1 94.0( )
Cottidae Cottus perplexus Reticulate sculpin 305 59.4 (10.0) 40/87
Cottus gulosus Riffle sculpin 1 76.0 ()
Cyprinidae Richardsonius balteatus ~ Redside shiner 51 71.8(11.1) 50/98
Rhinichthys osculus Speckled dace 126 57.1 (14.6) 18/90
Petromyzontidae Lampetra Ammocoetes 23 86.7 (33.2) 23/134
Lampetra richardsoni Western Brook lamprey 1 111.0( )
Salmonidae Oncorhynchus kisutch Coho salmon 26 75.2 (9.2) 64/114
Oncorhynchus clarki Cutthroat 185 77.9 (27.7) 50/197
3 62.3 (6.7) 55/68
Mitchell Creek Cottidae Cottus perplexus Reticulate sculpin 119 59.4 (8.9) 45/89
Cottus gulosus Riffle sculpin 2 77.0 (12.7) 68/86
Petromyzontidae Lampetra Ammocoetes 41 78.2 (14.5) 45/103
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Summer cont.,
Johnson Watershed cont.,
Mitchell Creek cont. Salmonidae Oncorhynchus clarki Cutthroat 125 65.5 (24.3) 36/136
Miller Drainage,
Miller Creek Centrarchidae  Micropterus salmoides Largemouth bass 1 45.0 ()
Cottidae Cottus Asper Prickly sculpin 29 65.0 (21.0) 34/157
Cottus perplexus Reticulate sculpin 44 68.7 (11.4) 47/93
Cottus gulosus Riffle sculpin 27 68.7 (10.5) 50/91
Gasterosteidae Gasterosteus aculeatus  Threespine stickleback 23 36.9 (6.8) 22/47
Poeciliidae Gambusia affinis Western mosquitofish 1 47.0( )
Salmonidae Oncorhynchus kisutch Coho salmon 4 76.3(5.1) 70/82
Stephens Drainage,
Stephens Creek Cobitidae Misgrunus anguillicaudatus Oriental weatherfish 1 170.0( )
Cottidae Cottus Asper Prickly sculpin 3 65.3 (6.0) 59/71
Fall,
Fanno Drainage,
Fanno Creek Cottidae Cottus perplexus Reticulate sculpin 43 69.6 (17.0) 46/99
Cyprinidae Richardsonius balteatus ~ Redside shiner 4 32.3(2.2) 30/35
Petromyzontidae Lampetra Ammocoetes 1 124.0( )
Lampetra richardsoni Western Brook lamprey 8 133.5(10.0) 123/152
Vermont Creek Cottidae Cottus perplexus Reticulate sculpin 40 75.7 (13.4) 45/109
Johnson Watershed,
Crystal Springs Creeakatostomidae ~ Catostomus macrocheilus Largescale sucker 7 177.9 (127.5) 85/450
Centrarchidae  Lepomis macrochirus Bluegill 11 98.5 (29.8) 52/145
Micropterus salmoides Largemouth bass 2 1545 (48.8) 120/189
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Fall cont.,
Johnson Watershed cont.,
Crystal Springs contentrarchidae cont.epomis gibbosus Pumpkinseed 8 84.1 (22.9) 51/110
Cottidae Cottus perplexus Reticulate sculpin 104 60.0 (11.6) 41/95
Cyprinidae Acrocheilus alutaceus Chiselmouth 3 80.0 (13.5) 65/91
Cyprinus carpio Common carp 1 82.0( )
Carassius auratus Goldfish 1 118.0()
Ptychocheilus oregonensis Northern pikeminnow 2 91.0 (43.8) 60/122
Richardsonius balteatus ~ Redside shiner 80 52.6 (22.4) 25/102
Rhinichthys osculus Speckled dace 67 58.1 (16.8) 32/98
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback 37 41.1 (11.8) 21/65
Ictaluridae Ameiurus nebulosus Brown bullhead 1 76.0 ()
Johnson Creek Catostomidae ~ Catostomus macrocheilus Largescale sucker 39 96.2 (33.4) 59/230
Centrarchidae  Lepomis macrochirus Bluegill 7 82.3 (27.7) 44/120
Lepomis cyanellus Green sunfish 1 100.0()
Micropterus salmoides Largemouth bass 2 98.0 (25.5) 80/116
Lepomis gibbosus Pumpkinseed 5 89.4 (16.9) 63/106
Micropterus dolomieu Smallmouth bass 12 55.5(8.1) 40/65
Cottidae Cottus Asper Prickly sculpin 16 96.9 (57.8) 35/201
Cottus perplexus Reticulate sculpin 420 54.7 (8.6) 26/96
Cyprinidae Acrocheilus alutaceus Chiselmouth 1 82.0( )
Cyprinus carpio Common carp 16 85.9 (10.4) 72/112
Notemigonus crysoleucas Golden shiner 1 121.0()
Cyprinidae Rhinichthys cataractae Longnose dace 37 81.2 (16.9) 47/110
Ptychocheilus oregonensis Northern pikeminnow 4 86.0 (23.6) 58/114

86



Appendix Table 5. Continued.

Season,
Drainage,
Stream Genus species Common name Count Ednh Min/Max
Fall cont.,
Johnson Watershed cont.,
Johnson Creek contCyprinidae cont. Mylochelilus caurinus Peamouth chub 1 89.0 ()
Richardsonius balteatus ~ Redside shiner 561 48.3 (21.9) 18/122
Rhinichthys osculus Speckled dace 436 50.9 (13.9) 22/91
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback 9 47.6 (8.1) 39/67
Ameiurus nebulosus Brown bullhead 21 65.6 (7.6) 51/77
Petromyzontidae Lampetra Ammocoetes 17 108.2 (26.9) 50/142
Lampetra tridentate Pacific lamprey 1 150.0()
Lampetra richardsoni Western Brook lamprey 4 128.5(18.4) 118/156
Gambusia affinis Western mosquitofish 1 34.0( )
Kelley Creek Cottus perplexus Reticulate sculpin 159 59.3 (10.4) 37/96
Richardsonius balteatus ~ Redside shiner 43 73.3(11.7) 32/100
Rhinichthys osculus Speckled dace 121 59.8 (15.8) 24/91
Petromyzontidae Lampetra Ammocoetes 22 61.1 (29.4) 21/116
Lampetra richardsoni Western Brook lamprey 15 121.9 (11.7) 95/145
Mitchell Creek Cottus perplexus Reticulate sculpin 68 59.3 (9.8) 45/97
Rhinichthys osculus Speckled dace 4 71.5 (10.8) 59/85
Petromyzontidae Lampetra Ammocoetes 21 65.0 (25.2) 23/105
Lampetra richardsoni Western Brook lamprey 2 117.5(31.8) 95/140
Miller Drainage,
Miller Creek Centrarchidae  Lepomis macrochirus Bluegill 3 41.3 (1.5) 40/43
Micropterus dolomieu Smallmouth bass 2 57.5(2.1) 56/59
Cottus Asper Prickly sculpin 1 55.0( )
Cottus perplexus Reticulate sculpin 31 66.6 (11.5) 46/93
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Fall cont.,
Miller Drainage cont.,
Miller Creek cont.  Cyprinidae Acrocheilus alutaceus Chiselmouth 3 45.7 (10.0) 36/56
Ptychocheilus oregonensis Northern pikeminnow 1 54.0( )
Richardsonius balteatus ~ Redside shiner 5 38.2 (4.1) 34/43
Fundulidae Fundulus diaphanous Banded killifish 10 82.6 (4.7) 77/92
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback 6 48.8 (6.4) 41/55
Poeciliidae Gambusia affinis Western mosquitofish 2 40.5 (4.9) 37/44
Stephens Drainage,
Stephens Creek Cyprinidae Cyprinus carpio Common carp 1 82.0( )
Mylochelilus caurinus Peamouth chub 3 55.7 (3.1) 53/59
Ictaluridae Ameiurus nebulosus Brown bullhead 2 68.0 (2.8) 66/70
Poeciliidae Gambusia affinis Western mosquitofish 3 43.3 (3.2) 41/47
Winter,
Fanno Drainage,
Fanno Creek Cottidae Cottus perplexus Reticulate sculpin 11 74.1 (11.0) 61/90
Vermont Creek Cottidae Cottus perplexus Reticulate sculpin 30 69.7 (22.8) 31/105
Petromyzontidae Lampetra tridentate Pacific lamprey 1 161.0 ()
Johnson Watershed,
Crystal Springs Creeakatostomidae ~ Catostomus macrocheilus Largescale sucker 11 75.0 (10.9) 59/96
Centrarchidae  Lepomis macrochirus Bluegill 1 85.0( )
Cottidae Cottus Asper Prickly sculpin 1 59.0( )
Cottus perplexus Reticulate sculpin 107 59.3 (11.1) 45/85
Cyprinidae Acrocheilus alutaceus Chiselmouth 3 77.7 (6.8) 70/83
Ptychocheilus oregonensis Northern pikeminnow 6 71.0 (16.8) 59/102
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Appendix Table 5. Continued.

89

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Winter cont.,
Johnson Watershed cont.,
Crystal Springs contCyprinidae cont. Richardsonius balteatus ~ Redside shiner 62 57.7 (26.0) 25/104
Rhinichthys osculus Speckled dace 66 50.5 (14.7) 32/94
Fundulidae Fundulus diaphanous Banded killifish 1 69.0 ( )
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback o7 42.4 (7.7) 30/60
Petromyzontidae Lampetra Ammocoetes 3 58.3 (29.3) 27/85
Lampetra tridentate Pacific lamprey 1 105.0( )
Lampetra richardsoni Western Brook lamprey 8 116.0(17.1) 99/152
Salmonidae Oncorhynchus tshawytscha Chinook salmon 2 52.5(0.7) 52/53
Oncorhynchus kisutch Coho salmon 6 101.5 (12.6) 85/117
Oncorhynchus clarki Cutthroat 1 51.0( )
Oncorhynchus mykiss Steelhead 4  147.8 (39.0) 91/180
Johnson Creek Catostomidae ~ Catostomus macrocheilus Largescale sucker 38 246.0(141.7) 63/481
Cottidae Cottus Asper Prickly sculpin 2 136.0(48.1) 102/170
Cottus perplexus Reticulate sculpin 65 56.5 (8.1) 46/80
Cyprinidae Rhinichthys cataractae Longnose dace 1 96.0 ()
Richardsonius balteatus ~ Redside shiner 322 52.1 (22.4) 16/100
Rhinichthys osculus Speckled dace 89 56.9 (14.3) 30/95
Petromyzontidae Lampetra Ammocoetes 2 43.5 (9.2) 37/50
Lampetra tridentate Pacific lamprey 3 100.7 (4.0) 97/105
Lampetra richardsoni Western Brook lamprey 2 130.0 (21.2) 115/145
Salmonidae Oncorhynchus tshawytscha Chinook salmon 5 115.6 (18.6) 94/145
Oncorhynchus kisutch Coho salmon 18 94.4 (10.7) 71/111
Oncorhynchus clarki Cutthroat 3 171.0(60.0) 116/235



Appendix Table 5. Continued.

Season,
Drainage,
Stream Genus species Common name Count Ednh Min/Max
Winter cont.,
Johnson Watershed cont.,
Johnson Creek contSalmonidae cont. Oncorhynchus mykiss Steelhead 75 138.7 (43.9) 771270
Kelley Creek Cottus perplexus Reticulate sculpin 90 59.4 (9.7) 40/89
Richardsonius balteatus ~ Redside shiner 20 73.6 (5.3) 63/83
Rhinichthys osculus Speckled dace 68 53.1(17.0) 23/86
Petromyzontidae Lampetra Ammocoetes 2 41.0 (1.4) 40/42
Lampetra richardsoni Western Brook lamprey 7 121.7 (25.1) 100/176
Salmonidae Oncorhynchus kisutch Coho salmon 2 95.5 (9.2) 89/102
Salmonidae Oncorhynchus clarki Cutthroat 51 127.5(71.6) 52/335
Mitchell Creek Cottus perplexus Reticulate sculpin 45 60.1 (9.3) 46/78
Cottus gulosus Riffle sculpin 4 74.5 (8.5) 62/81
Petromyzontidae Lampetra Ammocoetes 1 76.0 ()
Lampetra tridentate Pacific lamprey 1 104.0 ()
Lampetra richardsoni Western Brook lamprey 5 94.0 (7.5) 87/105
Salmonidae Oncorhynchus clarki Cutthroat 75 96.6 (44.6) 45/357
Miller Drainage,
Miller Creek Cottus Asper Prickly sculpin 3 65.3 (23.1) 39/82
Cottus perplexus Reticulate sculpin 16 64.8 (13.1) 50/90
Cyprinus carpio Common carp 1 69.0 ()
Ptychocheilus oregonensis Northern pikeminnow 2 30.0 (1.4) 29/31
Rhinichthys osculus Speckled dace 1 28.0( )
Fundulidae Fundulus diaphanous Banded killifish 2 86.0 (5.7) 82/90
Gasterosteidae Gasterosteus aculeatus ~ Threespine stickleback 7 47.3 (3.6) 43/53
Salmonidae Oncorhynchus kisutch Coho salmon 6 86.8 (12.0) 68/102
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Appendix Table 5. Continued.

Season,
Drainage,
Stream Family Genus species Common name Count Ednh Min/Max
Winter cont.,
Stephens Drainage,
Stephens Creek Centrarchidae  Micropterus dolomieu Smallmouth bass 2 51.5(3.5) 49/54
Cottidae Cottus Asper Prickly sculpin 2 60.0 (2.8) 58/62
Cottus perplexus Reticulate sculpin 4 55.8 (13.0) 47/75
Cyprinidae Rhinichthys cataractae Longnose dace 1 56.0 ()
Rhinichthys osculus Speckled dace 17 31.8 (4.5) 24/39
Fundulidae Fundulus diaphanous Banded killifish 1 32.0( )
Salmonidae Oncorhynchus tshawytscha Chinook salmon 1 50.0 ( )
Oncorhynchus mykiss Steelhead 2 92.5 (0.7) 92/93
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APPENDIX FIGURES A

Maps of multiple pass stream reaches in Fanno Gleekage, Johnson Creek Watershed, and
Miller and Stephens Creek drainages
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Appendix Figure A-1. Map showing an overview opap Fanno Creek highlighting reaches 1-3
(purple ribbons) where multiple pass surveys weredacted during 2008-2009. Callouts
provide reach number with common name of Pacifimea and trout (Family Salmonidae) and
lamprey (Family Petromyzontidae) observed on atleae occasion during one of the four
seasons sampled. Species specific estimatesanelga in Appendix Table 4.
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Appendix Figure A-2. Map showing an overview ofr®@nt Creek, a tributary of Fanno Creek,
highlighting reaches 1-2 (purple ribbons) wheretipld pass surveys were conducted during
2008-2009. Callouts provide reach number with cammame of Pacific salmon and trout
(Family Salmonidae) and lamprey (Family Petromyizta®) observed on at least one occasion

during one of the four seasons sampled. Specexsfiepestimates are provided in Appendix
Table 4.

94



Appendix Figure A-3. Map showing an overview of ¥ds Creek, a tributary of Fanno Creek,
highlighting reaches 1-2 (purple ribbons) wheretipld pass surveys were conducted during
2008-2009. Callouts provide reach number with cammame of Pacific salmon and trout
(Family Salmonidae) and lamprey (Family Petromyizta®) observed on at least one occasion

during one of the four seasons sampled. Specexsfiepestimates are provided in Appendix
Table 4.
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Appendix Figure A-4. Map showing an overview oy§tal Springs Creek, a tributary of
Johnson Creek, highlighting reaches 2-17 (purpleans) where multiple pass surveys were
conducted during 2008-2009. Approximated reachhdaties (Chartreuse ribbon) in the
absence of GPS measured coordinates. Calloutgdprozach number with common name of
Pacific salmon and trout (Family Salmonidae) amddeey (Family Petromyzontidae) observed
on at least one occasion during one of the fos@®asampled. Species specific estimates are
provided in Appendix Table 4.
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Appendix Figure A-5. Map showing an overview ohdson Creek highlighting reaches 1-19
(purple ribbons) where multiple pass surveys weredacted during 2008-2009. Callouts
provide reach number with common name of Pacifimea and trout (Family Salmonidae) and
lamprey (Family Petromyzontidae) observed on atleae occasion during one of the four
seasons sampled. Species specific estimatesanelga in Appendix Table 4.
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Appendix Figure A-6. Map showing an overview ohdson Creek highlighting reaches 22-43 (purpleaits) where multiple pass
surveys were conducted during 2008-2009. Callpragide reach number with common name of Pacifimea and trout (Family

Salmonidae) and lamprey (Family Petromyzontidasgoled on at least one occasion during one ofailnesieasons sampled.
Species specific estimates are provided in Appemdide 4.
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Appendix Figure A-7. Map showing an overview ohdson Creek highlighting reaches 46-67 (purpleaits) where multiple pass
surveys were conducted during 2008-2009. Callpragide reach number with common name of Pacifimea and trout (Family

Salmonidae) and lamprey (Family Petromyzontidasgoled on at least one occasion during one ofailnesieasons sampled.
Species specific estimates are provided in Appemdide 4.

99



Appendix Figure A-8. Map showing an overview ohdson Creek highlighting reaches 70-94 (purpleaits) where multiple pass
surveys were conducted during 2008-2009. Callprgsgide reach number with common name of Pacifimea and trout (Family

Salmonidae) and lamprey (Family Petromyzontidasgoled on at least one occasion during one ofoilneseasons sampled.
Species specific estimates are provided in Appemdble 4.
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Appendix Figure A-9. Map showing an overview oflli§g Creek highlighting reaches 2-32
(purple ribbons) where multiple pass surveys weredacted during 2008-2009. Callouts
provide reach number with common name of Pacifimea and trout (Family Salmonidae) and
lamprey (Family Petromyzontidae) observed on atleae occasion during one of the four
seasons sampled. Species specific estimatesanelga in Appendix Table 4.
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Appendix Figure A-10. Map showing an overview otdell Creek, a tributary of Johnson
Creek, highlighting reaches 2-14 (purple ribbonkgre multiple pass surveys were conducted
during 2008-2009. Approximated reach boundaridg(€euse ribbon) in the absence of GPS
measured coordinates. Callouts provide reach numitie common name of Pacific salmon and
trout (Family Salmonidae) and lamprey (Family Petyaontidae) observed on at least one
occasion during one of the four seasons sampledci&s specific estimates are provided in
Appendix Table 4.
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Appendix Figure A-11. Map showing an overview oflbt Creek highlighting reaches 1-2
(purple ribbons) where multiple pass surveys weredacted during 2008-2009. Callouts
provide reach number with common name of Pacifimea and trout (Family Salmonidae) and
lamprey (Family Petromyzontidae) observed on atleae occasion during one of the four
seasons sampled. Species specific estimatesanelga in Appendix Table 4.
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Appendix Figure A-12. Map showing an overview ¢é@ens Creek highlighting reach 1
(purple ribbon) where multiple pass surveys wemdoated during 2008-2009. Callout
provides reach number with common name of Padimen and trout (Family Salmonidae) and
lamprey (Family Petromyzontidae) observed on atleae occasion during one of the four
seasons sampled. Species specific estimatesanelga in Appendix Table 4.
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APPENDIX FIGURES B

Pacific salmon and trout length histograms
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Appendix Figure B-1. Length frequency histogram@tinook salmon captured each season.
Collections were combined using all fish measunating) a season in Johnson Creek Watershed,
and Miller and Stephens creeks. No fish were nredsduring fall.
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Appendix Figure B-2. Length frequency histogramrsdoho salmon captured each season.
Collections were combined using all fish measunating) a season in Johnson Creek Watershed,
Miller, and Stephens creeks. No fish were measdueithg fall.
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Appendix Figure B-3. Length frequency histogramsdutthroat captured each season.
Collections were combined using all fish measunating) a season in Fanno Creek and Johnson
Creek Watershed. No fish were measured during fall
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Appendix Figure B-4. Length frequency histograwmssteelhead captured each season.
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